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Introduction. 

The  observations  from  January  1  to  Avigiist  14,  contained  in  the  present  volume, 
were  made  and  partly  reduced  under  the  superintendence  of  Sir  G.  B.  Airy,  K.C.B., 
as  Astronomer  Royal,  before  his  resignation  of  that  office  on  1881  August  15. 

§  1.  Fersonal  Establishment  and  Arrangements. 

During  the  year  1881  the  establishment  of  Assistants  in  the  Magnetical  and 
Meteorological  Department  of  the  Royal  Observatory  consisted  of  William  Ellis, 
Superintendent,  and  William  Carpenter  Nash,  Assistant,  who  had  the  aid  usually  of 
four  Computers.  The  names  of  the  Computers  who  were  employed  at  different  times 
during  the  year  1881  are,  John  A.  Greengrass,  William  Hugo,  Ernest  E.  McClellan, 
George  W.  Stafford,  Edwin  Jeffery,  and  William  J.  Sanders. 

Mr.  Ellis  controls  and  superintends  the  whole  of  the  work  of  the  Department. 
Mr.  Nash  attends  generally  to  instrumental  adjustments,  the  determination  of  the 
values  of  instrumental  constants,  and  makes  the  more  delicate  magnetic  observations. 
The  routine  magnetical  and  meteorological  observations  have  been  in  general  made 
by  the  Computers. 

§  2.  General  Descri])tion  of  the  Buildings  and  Instruments  of  tlie  Magnetical  and 
Meteorological  Observatory. 
The  Magnetical  and  Meteorological  Observatory  was  erected  in  the  year  1838.  Its 
northern  face  is  distant  about  170  feet  south-south-east  from  the  nearest  point  of  the 
South-East  Dome,  and  about  35  feet  south  from  the  carpenters'  workshop.  It  is  based 
on  concrete  and  built  of  wood,  united  for  the  most  part  by  pegs  of  bamboo  ;  no  iron 
was  intentionally  admitted  in  its  construction,  or  in  subsequent  alterations.  Its 
form  is  that  of  a  cross,  the  arms  of  the  cross  being  nearly  in  the  directions  of  the 
cardinal  magnetic  points  as  they  were  in  1838.  The  northern  arm  is  longer  than 
the  others,  and  is  separated  from  them  by  a  partition,  and  used  as  a  computing 
room ;  the  stove  which  warms  this  room,  and  its  flue,  are  of  copper.  The  remaining 
portion,  consisting  of  the  eastern,  southern,  and  western  arms,  is  known  as  the  Upper 
Magnet  Room.     The  upper  declination  magnet  and  its  theodolite  for  determination 
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of  absolute  declination,  are  placed  in  the  southern  arm.  an  opening  in  the  roof 
allowing  circumpolar  stars  to  be  observed  by  the  theodolite  for  determination  of  the 
position  of  the  astronomical  meridian.  Both  the  magnet  and  its  theodolite  are 
supported  on  piers  built  from  the  ground.  In  the  eastern  arm  is  placed  the 
Thomson  electrometer  for  photographic  record  of  the  variations  of  atmospheric 
electricity,  its  water  cistern  being  supported  by  a  platform  fixed  to  the  western  side 
of  the  southern  arm,  near  the  ceiling.  The  Standard  barometer  is  suspended  near 
the  point  of  junction  of  the  southern  and  western  arms.  The  Sidereal  clock, 
Grimalde  and  Johnson,  is  fixed  at  the  junction  of  the  eastern  and  southern  arms,  and 
there  is  in  addition  a  mean  solar  chronometer,  McCabe  No.  649,  for  general  use. 

Until  the  year  18G3  the  horizontal  and  vertical  force  magnets  were  also  located 
in  the  Upper  Magnet  Room,  the  upper  declination  magnet  being  up  to  that  time 
employed  for  photographic  record  of  the  variations  of  declination,  as  well  as  for 
absolute  measure  of  the  element.  But  experience  having  shown  that  the  horizontal 
and  vertical  force  magnets  were  subject  in  the  upper  room  to  too  great  variations 
of  temperature,  a  room  known  as  the  Magnet  Basement  was  in  the  year  1864 
excavated  below  the  Upper  Magnet  Room,  and  the  horizontal  and  vertical  force 
magnets,  as  well  as  a  new  declination  magnet  for  photographic  record  of  declination, 
were  mounted  therein,  in  order  that  they  might  be  less  exposed  to  changes  of 
temperature.  The  Magnet  Basement  is  of  the  same  dimensions  as  the  Upper  Magnet 
Room.  The  lower  declination  magnet  and  the  horizontal  force  and  vertical  force 
magnets,  as  now  located  in  the  Basement,  are  used  entirely  for  record  of  the 
variations  of  the  respective  magnetic  elements.  The  declination  magnet  is  suspended 
in  the  southern  arm,  immediately  under  the  upper  declination  magnet,  in  order  that 
the  position  of  the  latter  should  not  be  afiected  thereby ;  the  horizontal  and  vertical 
force  magnets  are  placed  in  the  eastern  and  western  arms  respectivelj-,  in  positions 
nearly  tmdemeath  those  which  they  occupied  when  in  the  Upper  Magnet  Room.  All 
are  mounted  on  or  suspended  from  supports  carried  by  piers  built  from  the  ground. 
A  photographic  barometer  is  fixed  to  the  northern  wall  of  the  Basement,  and  an 
apparatus  for  photographic  registration  of  earth  currents  is  placed  near  the  southern 
wall  of  the  eastern  arm.  A  clock  of  peculiar  construction  for  interruption  of  the 
photographic  traces  at  each  hour  is  fixed  to  the  pier  which  supports  the  upper 
declination  theodolite.  The  mean-time  clock  is  attached  to  the  western  wall  of  the 
southern  arm.  On  the  northern  wall,  near  the  photographic  barometer,  is  fixed 
the  Sidereal  standard  clock  of  the  Astronomical  Observatory,  Dent  1906,  communi- 
cating with  the  chronograph  and  with  clocks  of  the  Astronomical  Department  by 
means  of  underground  wires.  This  clock  is  placed  in  the  Magnet  Basement,  because 
of  its  nearly  uniform  temperature. 

The  Basement  is  warmed  when  necessary  by  a  gas  stove  (of  copperj,  and  ventilated 
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by  means  of  a  large  copper  tube  nearly  two  feet  in  diameter,  which  receives  the 
fines  from  the  stove  and  all  gas-lights  and  passes  through  the  Upper  Magnet  Room 
to  a  revolving  cowl  above  the  roof.  Bach  of  the  arms  of  the  Basement  has  a  well 
window  facing  the  south,  but  these  wells  are  usually  closely  stopped. 

A  platform  erected  above  the  roof  of  the  Magnet  House  is  used  for  the  observa- 
tion of  meteors.  The  sunshine  instrument  and  a  rain  gauge  are  placed  on  a  table 
on  this  platform. 

An  apparatus  for  naphthalizing  the  gas  used  for  the  photographic  registration 
is  mounted  in  a  small  detached  zinc-built  room  adjacent  to  the  computing  room  on 
its  western  side. 

To  the  south  of  the  Magnet  House,  in  what  is  known  as  the  Magnetic  Ground, 
is  an  open  shed,  consisting  principally  of  a  roof . supported  on  four  posts,  under  which 
is  placed  the  photographic  dry-bulb  and  wet-bulb  thermometer  apparatus.  On  the 
roof  of  this  shed  there  is  fixed  an  ozone  box  and  a  rain  gauge,  and  close  to  its  north- 
western corner  are  placed  the  earth  thermometers,  the  upper  portions  of  which, 
projecting  above  the  ground,  are  protected  by  a  small  wooden  hut.  About  25  feet 
to  the  west  of  the  photographic  thermometers  is  situated  the  thermometer  stand 
carrying  the  thermometers  used  for  eye  observations,  and  adjacent  thereto  on  the 
north  side  are  several  rain  gauges. 

The  Magnetic  Ground  is  bounded  on  its  south  side  by  a  range  of  seven  rooms, 
known  as  the  Magnetic  Offices.  No.  1  is  used  as  a  general  store  room,  and  in  it 
is  placed  the  Watchman's  Clock  ;  Nos.  2,  3,  and  4  are  iised  for  photographic  purposes 
in  connexion  with  the  Photoheliograph,  placed  in  a  dome  adjoining  No.  3,  on  its 
south  side ;  Nos.  5  and  6  are  store  rooms.  In  No.  7  are  placed  the  Dip  Instrument 
and  Deflexion  apparatus. 

To  the  south  of  the  Magnetic  Offices,  in  what  is  known  as  the  South  Ground,  are 
placed  the  thermometers  for  solar  and  terrestrial  radiation ;  they  are  laid  on  short 
grass,  and  freely  exposed  to  the  sky. 

Two  Anemometers,  Osier's,  giving  continuous  record  of  direction  and  pressure  of 
wind  and  amount  of  rain,  and  Robinson's,  giving  continuous  record  of  velocity, 
are  fixed,  the  former  above  the  north-western  turret  of  the  Octagon  Room  (the 
ancient  part  of  the  Observatory),  the  latter  above  the  small  building  on  the  roof  of 
the  Octagon  Room. 

Regular  observation  of  the  principal  magneticai  and  meteorological  elements  was 
commenced  in  the  autumn  of  the  year  1840,  and  has  been  continued,  with  some 
additions  to  the  subjects  of  obsei'vation,  to  the  present  time.  Until  the  end  of  the 
year  1847  observations  were  in  general  made  every  two  hours,  but  at  the  beginning 
of  the  year  1848  these  were  superseded  by  the  introduction  of  the  method  of  photo- 
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graphic  registration,  by  which  means  a  continuous  record  of  the  various  elements  is 
obtained. 

For  information  on  many  particulars  concerning  the  history  of  the  Magnetical 
and  Meteorological  Observatory,  especially  in  regard  to  alterations  not  recited  in 
this  volume,  which  from  time  to  time  have  been  made,  the  reader  is  referred 
to  the  Introduction  to  the  Magnetical  and  Meteorological  Observations  for  the 
year  1880  and  previous  years,  and  to  the  Descriptions  of  the  Buildings  and  Grounds, 
with  accompanying  Plans,  given  in  the  Volumes  of  Astronomical  Observations  for 
the  years  1845  and  1862. 

§  3.  Suhjccts  of  Ohservation  in  the  year  1881. 

These  comprise  determinations  of  absolute  magnetic  declination,  horizontal  force, 
and  dip  ;  continuous  photographic  record  of  the  variations  of  declination,  horizontal 
force,  and  vertical  force,  and  of  the  earth  currents  indicated  in  two  distinct 
lines  of  wire ;  eye  observation  of  the  ordinary  meteorological  instruments,  in- 
cluding the  barometer,  dry  and  wet  bulb  thermometers,  and  radiation  and  earth 
thermometers  ;  continuous  photographic  record  of  the  variations  of  the  barometer, 
dry  and  wet  bulb  thermometers,  and  electrometer  (for  atmospheric  electricity) ; 
continuous  automatic  record  of  the  direction,  pressure,  and  velocity  of  the  wind, 
and  of  the  amount  of  rain  ;  registration  of  the  duration  of  sunshine,  and  amount 
of  ozone  ;  observation  of  some  of  the  principal  meteor  showers  ;  and  general  record 
of  ordinary  atmospheric  changes  of  weather,  including  numerical  estimation  of  the 
amoiuit  of  clotid. 

§  4.  Magnetic  Instruments. 

Upper  Declination  Magnet  and  its  Theodolite. — The  upper  declination  magnet 
is  by  Meyerstein  of  Gottingen  ;  it  is  a  bar  of  hard  steel,  2  feet  long,  1^  inch  broad, 
and  about  \^  inch  thick,  and  is  employed  solely  for  the  determination  of  absolute  de- 
clination. The  magnet  carrier  was  also  made  by  Meyerstein,  since  however  altered  by 
Troughton  and  Simms ;  the  magnet  is  fixed  therein  by  two  pinching  screws.  To  a 
stalk  extending  upwards  from  the  magnet  carrier  is  attached  the  torsion  circle,  which 
consists  of  two  circular  brass  discs,  one  turning  independently  on  the  other  on  their 
common  vertical  axis,  the  lower  and  graduated  portion  being  firmly  fixed  to  the 
stalk  of  the  magnet  carrier ;  to  the  upper  portion  carrying  the  vernier  is  attached, 
by  a  hook,  the  suspension  skein.  This  is  of  silk,  and  consists  of  several  fibres  united 
by  juxtaposition,  without  apparent  twist;  its  length  is  about  G  feel. 
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The  magnet,  with  its  suspending  skein,  &c.,  is  carried  by  a  braced  wooden  tripod 
stand,  whose  feet  rest  on  slates  covering  brick  piers,  built  from  the  ground  and 
rising  through  the  Magnet  Basement  nearly  to  the  roof.  The  upper  end  of  the 
suspension  skein  is  attached  to  a  short  square  wooden  rod,  sUding  in  the  corres- 
ponding square  hole  of  a  fixed  wooden  bracket.  To  the  upper  end  of  the  rod  is 
fixed  a  leather  strap,  which,  passing  over  two  brass  pulleys  carried  by  the  upper 
portion  of  the  tripod  stand,  is  attached  to  a  cord  which  passes  down  to  a  small 
windlass  fixed  to  the  stand.  Thus  in  raising  or  lowering  the  magnet,  an  operation 
necessary  in  determinations  of  its  coUimation  error,  no  alteration  is  made  in  the 
length  of  the  suspension  skein.  The  magnet  is  inclosed  in  a  double  rectangular 
wooden  box  (one  box  within  another),  both  boxes  being  covered  with  gilt  paper  on 
their  exterior  and  interior  sides,  and  having  holes  at  their  south  and  north  ends,  for 
illumination  of  the  magnet-collimator  and  for  viewing  the  collimator  by  the  theodolite 
telescope  respectively.  The  holes  in  the  outer  box  are  covered  with  glass.  The 
magnet-collimator  is  formed  by  a  diagonally  placed  cobweb  cross,  and  a  lens  of 
13  inches  focal  length  and  nearly  2  inches  aperture,  carried  respectively  by  two 
sliding  frames  fixed  by  pinching  screws  to  the  south  and  north  arms  of  the  magnet. 
The  cobweb  cross  is  in  the  principal  focus  of  the  lens,  and  its  image  in  the  theodolite 
telescope  is  well  seen.  From  the  lower  side  of  the  magnet  carrier  a  rod  extends 
downwards,  tenninating  below  the  magnet  box  in  a  horizontal  brass  bar  immersed 
in  water,  for  the  purpose  of  checking  small  vibrations  of  the  magnet. 

The  theodolite,  by  which  the  position  of  the  upper  declination  magnet  is  observed, 
is  by  Troughton  and  Simms.  It  is  planted  about  7  feet  north  of  the  magnet.  The 
radius  of  its  horizontal  circle  is  8 "3  inches,  and  the  circle  is  divided  to  5',  and  read, 
by  three  verniers,  to  5".  The  theodolite  has  three  foot-screws,  which  rest  in  brass 
channels  let  into  the  stone  pier  placed  upon  the  brick  pier  which  rises  from  the 
ground  through  the  Magnet  Basement.  The  length  of  the  telescope  is  21  inches, 
and  the  aperture  of  its  object  glass  2  inches  :  it  is  carried  by  a  horizontal  transit 
axis  10^  inches  long,  supported  on  Y's  carried  by  the  central  vertical  axis  of  the 
theodolite.  The  eye-piece  has  one  fixed  horizontal  wire  and  one  vertical  wire  moved 
by  a  micrometer-screw,  the  field  of  view  in  the  observation  of  stars  being  illuminated 
through  the  pivot  of  the  transit-axis  on  that  side  of  the  telescope  which  carries  the 
micrometer-head.  The  value  of  one  division  of  the  striding  level  is  considered  to  be 
equal  to  1"'05.  The  opening  in  the  roof  of  the  Magnet  House  permits  of  observa- 
tion of  circumpolar  stars  as  high  as  3  Ursje  Minoris  above  the  pole  and  as  low  as 
0  Cephei  below  the  pole.  A  fixed  mark,  consisting  of  a  small  hole  in  a  plate  of 
metal,  placed  on  one  of  the  buildings  of  the  Astronomical  Observatory,  at  a  distance 
of  about  270  feet  from  the  theodolite,  is,  in  addition,  provided  by  which  to  check  the 
continued  steadiness  of  the  theodolite. 
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The  inequality  of  the  pivots  of  the  axis  of  the  theodolite  telescope  was  found 
from  several  independent  determinations  made  at  different  times  to  be  very  small. 
It  appears  that  when  the  level  indicates  the  axis  to  be  horizontal  the  pivot  at  the 
illuminated  end  of  the  axis  is  really  too  low  by  l'""  •  3,  equivalent  to  1"'4. 

The  value  in  arc  of  one  revolution  of  the  telescope-micrometer  is  1'.  34"  "2. 

The  reading  for  the  line  of  coUimation  of  the  theodolite  telescope  was  found,  by 
fifteen  double  observations,  made  on  1881  March  29,  to  be  100''-217  :  10  double 
observations  made  on  1881  September  8,  gave  100''-178.  The  value  used  throughout 
the  year  1881  was  100''-202,  the  same  that  was  employed  during  the  year  1880. 

The  error  of  coUimation  of  the  plane  glass  in  front  of  the  outer  box  of  the 
declination-magnet  at  that  end  of  the  box  towards  the  theodolite  was  determined  by 
10  double  observations  made  on  1881  March  29,  which  showed  that  in  the  ordinary 
position  of  the  glass  the  theodolite  readings  were  diminished  by  19""7.  Another  set 
of  observations  made  on  1881  September  8,  gave  lS"-6.  The  mean  of  these,  19"-1, 
has  been  added  to  all  readings  throughout  the  year  1881. 

The  error  of  coUimation  of  the  magnet  collimator  is  found  by  observing  the 
position  of  the  magnet,  first  with  its  collimator  in  the  usual  position  (above  the 
magnet),  then  with  the  collimator  reversed  (or  with  the  magnet  placed  in  its  carrier 
with  the  collimator  below),  repeating  the  observations  several  times.  The  value 
used  during  the  year  1881  was  26'.  7"-8,  being  the  mean  of  determinations  made 
on  1878  December  10,  1879  December  9,  1880  October  26,  and  1881  September  8, 
giving  respectively  26'.  13"-6,  26'.  2"-2,  25'.  56"-6,  and  26'.  18"-9.  With  the  coUi- 
mator  in  its  usual  position,  above  the  magnet,  the  amount  has  to  be  subtracted  from 
all  readings. 

The  effect  of  torsion  of  the  suspending  skein  is  eliminated  by  turning  the  lower 
portion  of  the  torsion-circle  until  a  brass  bar  (of  the  same  size  as  the  magnet,  and 
weighted  with  lead  weights  to  be  also  of  equal  weight),  inserted  in  place  of  the 
magnet,  rests  in  the  plane  of  the  magnetic  meridian.  The  brass  bar  is  thus  inserted 
from  time  to  time  as  may  appear  necessary,  and  whenever  the  adjustment  is  found 
not  to  have  been  suflBciently  close,  the  observed  positions  of  the  magnet  are  con-ected 
for  the  amount  by  which  the  magnet  is  deflected  from  the  meridian  by  the  torsion 
force  of  the  skein.  Such  correction  is  determined  experimentally,  with  the  magnet 
in  position,  by  changing  the  reading  of  the  torsion  circle  by  a  definite  amount, 
usually  90",  thus  giving  the  skein  the  same  amount  of  azimuthal  twist,  and  observing, 
by  the  theodolite,  the  displacement  in  the  position  of  the  magnet  thereby  produced, 
from  which  is  derived  the  ratio  of  the  torsion  force  of  the  skein  to  the  earth's  magnetic 
force.  In  this  way  the  torsion  force  of  the  skein  was,  on  1879  December  9,  found 
to  be  xfeth  part  of  the  earth's  magnetic  force :  on  1881  September  8,  it  was  found 
to  be  TT^th  part.     At  all  times  of  examination  in  the  year  1881.  however,  the  plane 
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in  which  the  suspension  skein  was  free  from  torsion  so  nearly  coincided  with  the 
magnetic  meridian  that  no  correction  of  the  absolute  measures  of  magnetic  declination 
for  deviation  of  the  plane  of  no  torsion  was  at  any  time  required. 

The  time  of  vibration  of  the  upper  declination  magnet  under  the  influence  of 
terrestrial  magnetism  was  found  on  1880  December  29,  to  be  30'"78,  and  on  1881 
September  9,  3P-30. 

The  reading  of  the  azimuthal  circle  of  the  theodolite  corresponding  to  the  astrono- 
mical meridian  is  determined  by  occasional  observation  of  the  stars  Polaris  and 
8  Ursa3  Minoris,  made  generally  at  the  time  at  which  the  observer  attends  in  the 
evening  for  other  duties.  The  error  of  level  is  found  by  application  of  the  spirit 
level  at  the  time  of  observation. 

Observations  for  determining  the  reading  of  the  circle  corresponding  to  the 
astronomical  meridian  are  made  about  once  in  each  month  ;  the  fixed  mark  is  usually 
observed  weekly.  The  concluded  mean  reading  of  the  circle  for  the  south  astro- 
nomical meridian,  used  during  the  year  1881  for  reduction  of  the  observations  of  the 
declination  magnet,  was  until  August  4,  27°.  5'.  38"'7 ;  from  August  5  until 
November  22,  27°.  4'.  23"-3 ;  from  November  22  until  November  24,  27°.  4'.  2"-6 ; 
and  from  November  25  to  the  end  of  the  year,  27°.  3'.  15"'0. 

In  regard  to  the  manner  of  making  and  reducing  observations  made  with  the 
upper  declination  magnet,  the  observer  on  looking  into  the  theodolite  telescope  sees 
the  image  of  the  diagonally  placed  cross  of  the  magnet  collimator  vibrating  alter- 
nately right  and  left.  The  time  of  vibration  of  the  magnet  being  about  30  seconds, 
the  observer  first  applies  his  eye  to  the  telescope  about  one  minute,  or  two  vibrations, 
before  the  pre-arranged  time  of  observation,  and,  with  the  vertical  wire  carried  by 
the  telescope-micrometer,  bisects  the  magnet-cross  at  its  next  extreme  limit  of 
vibration,  reading  the  micrometer.  He  similarly  observes  the  next  following  extreme 
vibration,  in  the  opposite  direction,  and  so  on,  taking  in  all  four  readings.  The 
mean  of  each  pair  of  adjacent  readings  of  the  micrometer  is  taken,  giving  three 
means,  and  the  mean  of  these  three  is  taken  as  the  adopted  reading.  In  practice 
this  is  done  by  adding  the  first  and  fourth  readings  to  twice  the  second  and  third, 
and  dividing  the  sum  by  6.  Should  the  magnet  be  nearly  free  from  vibration,  two 
bisections  only  of  the  cross  are  made,  one  at  the  vibration  next  before  the  pre- 
arranged time,  the  other  at  the  vibration  following.  The  verniers  of  the  theodolite- 
circle  are  then  read.  The  excess  of  the  adopted  micrometer-reading  above  the 
reading  for  the  line  of  colli  mation  of  the  telescope  being  converted  into  arc  and 
applied  to  the  mean  circle-reading,  and  also  the  corrections  for  collimation  of  the 
magnet  and  for  collimation  of  the  plane  glass  in  front  of  its  box,  the  concluded 
circle-reading  corresponding  to  the  position  of  the  magnet  is  found.  The  difference 
Greenwich  Magneiical  and  Metkorological  Obskkvations,  1881.  b 
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between  this  reading  and  the  adopted  reading  of  the  circle  for  the  south  astronomical 
meridian  gives,  when,  as  is  usually  the  case,  no  correction  for  torsion  of  the  skein  is 
necessary,  the  observed  value  of  absolute  declination,  afterwards  used  for  determining 
the  value  of  the  photographed  base  line  on  the  photographic  register  of  the  lower 
declination  magnet.  The  times  of  observation  of  the  upper  declination  magnet  are 
usually  1''.  5™,  3''.  5'",  9''.  5  ,  and  21''.  5-"  of  Greenwich  mean  time. 

Lower  Declination  Magnet. — The  lower  declination  magnet  is  used  simply  for  the 
purpose  of  obtaining  photographic  register  of  the  variations  of  magnetic  declination. 
It  is  by  Trotighton  and  Simms,  and  is  of  the  same  dimensions  as  the  upper 
declination  magnet,  being  2  feet  long,  1^  inch  broad,  and  \  inch  thick.  The 
magnet  is  suspended,  in  the  Magnet  Basement,  immediately  below  the  upper 
declination  magnet,  in  order  that  the  absolute  measure  of  declination  by  the  upper 
magnet  should  not  be  affected  by  the  proximity  of  the  lower  magnet. 

The  manner  of  suspension  of  the  magnet  is  in  general  similar  to  that  of  the  upper 
declination  magnet,  the  suspension  pulleys  being  carried  by  a  small  pier  built  on  one 
of  the  crossed  slates  resting  on  the  brick  piers  rising  up  from  the  grotmd.  The 
length  of  free  suspending  skein  is  about  6  feet,  but,  unlike  the  arrangement  adopted 
for  the  upper  magnet,  the  skein  is  itself  carried  over  the  suspension  puUeys. 
The  position  of  the  azimuthal  plane  in  which  the  brass  bar  rests,  when  substituted 
for  the  magnet,  is  examined  from  time  to  time,  and  adjustment  made  as  necessary, 
to  keep  this  plane  in  or  near  the  magnetic  meridian,  such  exact  adjustment  as  is 
required  for  the  upper  declination-magnet  being  not  here  necessary. 

To  destroy  the  small  accidental  vibrations  to  which  the  magnet  would  be 
otherwise  liable,  it  is  encircled  by  a  damper  consisting  of  a  copper  bar,  about 
1  inch  square,  which  is  bent  into  a  long  oval  form,  the  plane  of  the  oval  being 
vertical ;  a  lateral  bend  is  made  in  the  upper  bar  of  the  oval  to  avoid  interference 
with  the  suspension  piece  of  the  magnet.  The  effect  of  the  damper  is  to  reduce 
the  amplitude  of  the  oscillation  after  every  complete  or  double  vibration  of  the 
magnet  in  the  proportion  of  5  :  2  nearly. 

In  regard  to  photographic  arrangements,  it  may  be  convenient,  before  proceeding 
to  speak  of  the  details  peculiar  to  each  instrument,  to  remark  that  the  general 
principle  adopted  for  obtaining  continuous  photographic  record  is  the  same  for  all 
instruments.  For  the  register  of  each  indication  an  accurately  turned  cylinder  of 
ebonite  is  provided,  the  axis  of  the  cylinder  being  placed  parallel  to  the  direction  of 
the  change  of  indication  to  be  registered.  If,  as  is  usually  the  case,  there  are  two 
indications  whose  movements  are  in  the  same  direction,  both  may  be  registered  on 
the  same  cylinder :  thus  the  movements  in  the  case  of  magnetic  declination  and 
horizontal  magnetic  force,  being  both  horizontal,  can  be  registered  on  different 
parts  of  one  cylinder  with  axis  horizontal :  so  also  can   two  different  galvanic  earth 
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currents.  The  movements  in  the  case  of  vertical  magnetic  force,  and  of  the  barometer, 
being  both  vertical,  can  similarly  be  registered  on  diflPerent  parts  of  one  cylinder 
having  its  axis  vertical,  as  also  can  the  indications  of  the  dry-bulb  and  wet-bulb 
thermometers.  In  the  electrometer  the  movement  is  horizontal,  for  which  a 
horizontal  cylinder  is  provided,  no  other  register  being  made  on  this  cylinder. 

The  cylinder  is  in  each  case  driven  by  chronometer  or  accurate  clock-work  to 
ensure  uniform  motion.  The  pivots  of  the  horizontal  cylinders  turn  on  anti-friction 
wheels :  the  vertical  cylinders  rest  on  a  circular  plate  turning  on  anti-friction  wheels, 
the  driving  mechanism  being  placed  below.  A  sheet  of  sensitized  paper  being 
wrapped  round  the  cylinder,  and  a  cylindrical  glass  cover,  open  at  one  end, 
slipped  over  it,  the  cylinder  so  prepared  is  placed  in  position,  and  connected 
with  the  clock-movement :  it  is  then  ready  to  receive  the  photographic  record,  the 
optical  arrangements  for  producing  which  will  be  found  explained  in  the  special 
description  of  each  particular  instrument.  The  sheets  are  removed  from  the 
cylinders  and  fresh  sheets  supplied  every  day,  usually  at  noon.  On  each  sheet,  where 
necessary,  an  invariable  reference  line  is  also  photographed,  the  arrangements  for 
which  will  be  more  particularly  described  in  each  special  case.  All  parts  of  the 
apparatus  and  all  parts  of  the  paths  of  light  are  protected,  as  found  necessary,  by 
wood  or  zinc  casings  or  tubes,  blackened  on  the  inside,  in  order  to  prevent  stray 
exterior  light  from  reaching  the  photographic  paper. 

Eeferring  now  specially  to  the  lower  declination  magnet,  there  is  attached  to  the 
magnet  carrier,  for  the  purpose  of  obtaining  photographic  register  of  the  motions  of 
the  magnet,  a  concave  mirror  of  speculum  metal,  5  inches  in  diameter,  which  thus 
receives  all  the  angular  movements  of  the  magnet.  The  revolving  ebonite  cylinder 
is  11|  inches  long  and  14^  inches  in  circumference  :  it  is  supported,  in  an  approxi- 
mately east  and  west  position,  on  brass  uprights  carried  by  a  metal  plate,  the  whole 
being  planted  on  a  firm  wooden  platform,  the  supports  of  which  rest  on  blocks 
driven  into  the  ground.  The  platform  is  placed  midway  between  the  declination 
and  horizontal  force  magnets,  in  order  that  the  variations  of  magnetic  declination 
and  horizontal  force  may  both  be  registered  on  the  same  cylinder,  which  makes 
one  complete  revolution  in  26  hours. 

The  light  used  for  obtaining  the  photographic  record  is  that  given  by  a  flame  of 
coal  gas,  charged  with  the  vapour  of  coal  naphtha.  A  vertical  slit  about  0'"  ■  3  long 
and  0'°  •  01  wide,  placed  close  to  the  light,  is  firmly  supported  on  the  pier  which 
carries  the  magnet.  It  stands  slightly  out  of  the  straight  line  joining  the  mirror  and 
the  registering  cylinder,  and  its  distance  from  the  concave  mirror  of  the  magnet  is 
about  25  inches.  The  distance  of  the  axis  of  the  registering  cylinder  from  the  con- 
cave mirror  is  134'4  inches.    Immediately  above  the  cylinder,  and  parallel  to  its  axis, 
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are  placed  two  long  reflecting  prisiDS  (each  11  inclies  in  length)  facing  opposite 
ways  towards  the  mirrors  carried  by  the  declination  and  horizontal  force  magnets 
respectively.  The  front  surface  of  each  prism  is  convex,  being  a  portion  of  a 
horizontal  cylinder.  The  light  of  the  declination  lamp,  after  passing  through  the 
vertical  slit,  falls  on  the  concave  mirror,  and  is  thence  reflected  as  a  converging 
beam  to  form  an  image  of  the  slit  on  the  convex  surface  of  the  reflecting  prism, 
by  the  action  of  which  it  is  reflected  downwards  to  the  paper  on  the  cylinder  as 
a  small  spot  of  light.  A  small  azimuthal  adjustment  of  the  concave  mirror  allows 
the  position  of  the  spot  to  be  so  adjusted  that  it  shall  fall  not  at  the  centre  of  the 
cylinder  but  rather  towards  its  western  side,  in  order  that  the  declination  trace  shall 
not  become  mixed  with  that  of  horizontal  force,  which  is  made  to  fall  towards  the 
eastern  side  of  the  cylinder.  The  special  advantage  of  the  arrangement  here  described 
is  that  the  registei'S  of  both  magnets  are  made  at  the  same  part  of  the  circumference 
of  the  cylinder,  a  line  joining  the  two  spots  being  parallel  to  its  axis,  so  that  when 
the  traces  on  the  paper  are  developed,  the  parts  of  the  two  registers  which  appear 
in  juxtaposition  correspond  to  the  same  Greenwich  time. 

By  means  of  a  small  prism,  fixed  near  to  the  registering  cylinder,  the  light  from 
another  lamp  is  made  to  form  a  spot  of  light  in  a  fixed  position  on  the  cylinder, 
so  that,  as  the  cylinder  revolves,  an  invariable  reference  or  base  line  is  traced  out 
on  the  paper,  from  which,  in  the  interpretation  of  the  records,  the  curve  ordinates 
are  measured. 

A  clock  of  special  construction,  arranged  by  Messrs.  E.  Dent  and  Co.,  acting 
upon  a  small  shutter  placed  near  the  declination  slit,  cuts  off"  the  light  from  the 
mirror  two  minutes  before  each  hour,  and  lets  it  in  again  two  minutes  after  the 
hour,  thus  producing  at  each  hour  a  visible  interruption  in  the  trace,  and  so  ensuring 
accuracy  as  regards  time  scale.  By  means  of  another  shutter  the  observer  occa- 
sionally cuts  off  the  light  for  a  few  minutes,  registering  the  times  at  which  it  was 
cut  off"  and  at  which  it  was  again  let  in.  The  visible  interruptions  thus  made  at 
definite  times  in  the  trace  obviate  any  possibility  of  error  being  made  by  wrong 
numeration  of  the  hourly  breaks. 

The  usual  hour  of  changing  the  photographic  sheet  is  noon,  but  on  Sundays,  and 
occasionally  on  other  days,  this  rule  is  in  some  measure  departed  from.  To  obviate 
any  uncertainty  that  might  on  such  occasions  arise  from  the  mixing  on  the  paper 
of  the  two  ends  of  a  trace  slightly  longer  than  24  hours,  it  was,  as  has  been 
mentioned,  arranged  that  one  revolution  of  the  cylinder  should  be  made  in  26  hours. 
The  actual  length  of  24  hours  on  the  sheet  is  about  \'i<i  inclies. 

The  scale  for  measurement  of  ordinates  of  the  photographic  curve  is  thus 
determined.     The  distance  from  the  concave  mirror  to  the  surface  of  the  cylimler. 
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in  the  actual  patli  of  the  ray  of  light  through  the  prism,  is  practically  the  same 
as  the  horizontal  distance  of  the  centre  of  the  cylinder  from  the  mirror,  134'4  inches. 
A  movement  of  1"  of  the  mirror  produces  a  movement  of  2°  in  the  reflected  ray. 
From  this  it  is  found  that  1^  of  movement  of  the  mirror,  representing  a  change  of 
1°  of  magnetic  declination,  is  equal  to  4'691  inches  on  the  photographic  paper. 
A  small  scale  of  pasteboard  is  therefore  prepared,  graduated  on  this  unit  to  degrees 
and  minutes.  The  ordinate  of  the  curve  as  referred  to  the  invariable  base  line  being 
measured  for  the  times  at  which  absolute  values  of  declination  wei'e  determined 
by  the  upper  declination  magnet,  usually  four  times  daily,  the  apparent  value  of  the 
invariable  base  line,  as  inferred  from  each  observation,  is  found.  The  process 
assumes  that  the  movements  of  the  upper  and  lower  declination  magnets  ai'e  precisely 
similar.  The  separate  base  line  values  being  divided  into  groups,  usually  monthly, 
a  mean  base  line  value  is  adopted  for  use  through  each  group.  This  adopted  base 
line  value  is  ■written  upon  every  sheet.  Then,  by  the  same  pasteboard  scale,  there 
is  laid  down,  conveniently  near  to  the  photographic  trace,  a  new  base  line,  whose 
ordinate  represents  some  whole  number  of  degrees  or  other  convenient  quantity. 
Thus  every  sheet  carries  its  own  scale  of  magnetic  measure. 

On  1881  January  19,  the  suspension  skein  of  the  magnet  gave  way ;  it  was 
replaced  by  a  new  one,  and  registration  re-commenced  on  January  21.  On  June  28 
the  driving  chronometer  failed  ;  it  was  in  the  hands  of  Messrs.  E.  Dent  and  Co.  for 
repair  until  July  11,  on  which  day  registration  was  again  commenced.  From 
September  23  to  28  registration  was  again  interrupted  during  alteration  of  the 
platform  on  which  the  registering  apparatus  is  planted. 

Horizontal  Force  Magnet. — The  horizontal  force  magnet,  for  measure  of  the  varia- 
tions of  horizontal  magnetic  force,  was  furnished  by  Meyerstein  of  Gottingen,  and 
like  the  two  declination  magnets,  is  2  feet  long,  1^  inch  broad,  and  about  j  inch 
thick.  For  support  of  its  suspension  skein  the  back  and  sides  of  its  brick  pier  rise 
through  the  eastern  arm  of  the  Magnetic  Basement  to  the  Upper  Magnet  Room,  being 
there  covered  by  a  slate  slab,  to  the  top  of  which  a  brass  plate  is  attached,  carrying, 
immediately  above  the  magnet,  two  brass  pulleys,  with  their  axes  in  the  same  east  and 
west  line,  and  at  the  back  of  the  pier,  and  opposite  to  these  pulleys,  two  others,  with 
their  axes  similarly  in  an  east  and  west  line :  these  constitute  the  upper  suspension 
piece,  and  support  the  upper  portions  of  the  two  branches  of  the  suspension  skein. 
The  two  lower  pulleys,  having  their  axes  in  the  same  horizontal  plane,  and  their  grooves 
in  the  same  vertical  plane,  are  attached  to  a  small  horizontal  bar  which  forms  the 
upper  portion  of  the  torsion  circle :  it  carries  the  verniers  for  reading  the  torsion 
circle,  and  can  be  turned  independently  of  the  lower  and  graduated  portion  of  the 
torsion  circle,  below  which,  and  in  rigid  connexion  \pth  it,  is  the  magnet  carrier. 


a;iv  IxTKODUCTiox  to  GuEEXAricn  MAG>fETiCAL  Observations,  1881. 

The  suspension  skein  is  led  under  the  two  pulleys  carried  by  the  upper  portion  of 
the  torsion  circle,  its  two  branches  then  rise  up  and  pass  over  the  front  pulleys  of 
the  upper  suspension  piece,  thence  to  and  over  the  back  pulleys,  thence  descending 
to  a  single  pulley,  round  which  the  two  branches  are  tied :  from  this  pulley  a  cord 
goes  to  a  small  windlass  fixed  to  the  back  of  the  pier.  The  effective  length  of  each 
of  the  two  branches  of  the  suspension  skein  is  about  7"  6'°.  The  distance  between 
the  branches  of  the  skein,  where  they  pass  over  the  upper  pulleys,  is  r"-14: 
at  the  lower  pulleys  the  distance  between  the  branches  is  0'"-80.  The  two  branches 
are  not  intended  to  hang  in  one  plane,  but  are  to  be  so  twisted  that  their  torsion  force 
will  maintain  the  magnet  in  a  direction  very  nearly  east  and  west  magnetic,  the 
marked  end  being  west.  In  this  state  an  increase  of  hoiizontal  magnetic  force  draws 
the  marked  end  of  the  magnet  towards  the  north,  whilst  a  diminution  of  horizontal 
force  allows  the  torsion  force  to  draw  the  marked  end  towards  the  south,  ^n  oval 
copper  bar,  exactly  similar  to  that  iised  with  the  lower  declination  magnet,  is  applied 
also  to  the  horizontal  force  magnet,  for  the  purpose  of  diminishing  the  small  acci- 
dental vibrations. 

Below  the  magnet  carrier  there  is  attached  a  small  plane  mirror  to  which  is 
directed  a  small  telescope  for  the  purpose  of  observing  by  reflexion  the  graduations 
of  a  horizontal  opal  glass  scale,  attached  to  the  southern  wall  of  the  eastern  arm  of  the 
basement.  The  magnet,  with  its  plane  mirror,  hangs  within  a  double  rectangular  box, 
covered  with  gilt  paper  in  the  same  way  as  was  described  for  the  upper  declination 
magnet.  The  numbers  of  the  fixed  scale  increase  from  east  to  west,  so  that  when 
the  magnet  is  inserted  in  its  usual  position,  with  its  marked  end  towards  the  west, 
increasing  readings  of  the  scale,  as  seen  in  the  telescope,  denote  increasing  horizontal 
force.  The  normal  to  the  scale  that  meets  the  centre  of  the  plane  mirror  is  situated 
at  the  division  51  of  the  scale  nearly,  the  distance  of  the  scale  from  the  centre  of  the 
plane  mirror  being  90*84  inches.  The  angle  between  the  normal  to  the  scale,  which 
coincides  nearly  with  the  normal  to  the  axis  of  the  magnet,  and  the  axis  of  the  fixed 
telescope  is  about  38°,  the  plane  of  the  mirror  is  therefore  inclined  to  the  axis  of  the 
magnet  by  about  19°. 

To  adjust  the  magnet  so  that  it  shall  be  truly  transverse  to  the  magnetic  meridian, 
which  position  is  necessary  in  order  that  the  indications  of  the  instrument  may  apply 
truly  to  changes  in  the  magnitude  of  horizontal  magnetic  force,  without  regard  to 
changes  of  direction,  the  time  of  vibration  of  the  magnet  and  the  reading  of  the  fixed 
scale  are  determined  for  different  readings  of  the  torsion  circle.  In  regard  to  the 
interpretation  of  such  experiments  the  following  explanation  may  be  premised. 

Suppose  that  the  magnet  is  suspended  in  its  carrier  with  its  marked  end  in  a 
magnetic  westerly  direction,  not  exactly  west  but  in  any  Avesterly  direction,  and 
suppose  that,  by  means  of  the  fixed  telescope,  tlie  reading  of  the  scale  is  taken.     The 
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position  of  the  axis  of  the  niiignet  is  thereby  tlefiiied.  Now  let  the  magnet  bo  taken 
out  of  its  carrier,  and  rephxced  with  its  marked  end  easterly.  The  terrestrial  mag- 
netic force  will  now  act,  as  regards  torsion,  in  the  direction  opposite  to  that  in  which 
it  acted  before,  and  the  magnet  will  take  up  a  different  position.  But  by  turning  the 
torsion  circle,  and  thereby  changing  the  amount  and  direction  of  the  torsion  force 
produced  by  the  oblique  tension  of  the  two  branches  of  the  suspending  skein,  the 
magnet  may  be  made  to  take  the  same  position  as  before,  but  with  reversed  direction 
of  poles,  which  will  be  proved  by  the  reading  of  the  scale,  as  seen  in  the  fixed 
telescope,  being  the  same.  The  reading  of  the  torsion  circle  will  now  be  different, 
the  effect  of  the  operation  being  to  give  the  difference  of  torsion  circle  reading 
for  the  same  position  of  the  magnet  axis,  but  with  the  marked  end  opposite  ways, 
without  however  affording  any  information  as  to  whether  the  magnet  axis  is 
accurately  transverse  to  the  magnetic  meridian,  inasmuch  as  the  same  operation  can 
be  performed  whether  the  magnet  axis  be  transverse  or  not. 

But  there  is  another  observation  which  will  indicate  whether  the  magnet  axis  is  or 
is  not  accurately  transverse.  Let  the  time  of  vibration  be,  in  addition,  taken  in  each 
position  of  the  magnet.  Resolve  the  terrestrial  magnetic  force  acting  on  the  poles 
of  the  magnet  into  two  parts,  one  transverse  to  the  magnet,  the  other  longitudinal. 
In  the  two  positions  of  the  magnet,  marked  end  westerly  and  marked  end  easterly, 
the  magnitude  of  the  transversal  force  is  the  same,  and  the  changes  which  the  torsion 
undergoes  in  a  vibration  of  given  extent  are  the  same,  and,  if  there  were  no  other 
force,  the  time  of  vibration  would  also  be  the  same.  But  there  is  another  force,  the 
longitudinal  force,  and  when  the  marked  end  is  northerly  this  tends  from  the  centre 
of  the  magnet's  length,  and  when  it  is  southerly  it  tends  towards  the  centre  of  the 
magnet's  length,  and  in  a  vibration  of  given  extent  this  produces  force,  in  one  case 
increasing  that  due  to  the  torsion,  and  in  the  other  case  diminishing  it.  The  times 
of  vibration  will  therefore  be  different.  There  is  only  one  exception  to  this,  which  is 
when  the  magnet  axis  is  transverse  to  the  magnetic  meridian,  in  which  case  the 
longitudinal  force  vanishes. 

The  criterion  then  of  the  position  truly  transverse  to  the  meridian  is  this.  Find 
the  readings  of  the  torsion  circle  which,  with  the  magnet  in  reversed  positions,  will 
give  the  same  readings  of  the  scale  and  the  same  time  of  vibration  for  the  magnet. 
With  such  readings  of  the  torsion  circle  the  magnet  is,  in  either  position,  transverse 
to  the  meridian,  and  the  difference  of  readings  is  the  difference  between  the  position 
in  which  the  terrestrial  magnetism  acting  on  the  magnet  twists  it  one  way  and  the 
position  in  which  the  same  force  twists  it  the  opposite  way,  and  is  therefore  double 
of  the  angle  due  to  the  torsion  force  of  the  suspending  lines  when  they,  in  either 
position,  neutralize  the  force  of  terrestrial  magnetism. 

On  1880  December  30,  the  suspension  skein,  having  shown  signs  of  weakness. 
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was  removed,  and  a  new  skein  mounted.     On  December  31  the  following  observa- 
tions were  made. 
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From  these  observations  it  appeared  that  the  times  of  vibration  and  scale  readings 
were  sensibly  the  same  when  the  torsion  circle  read  146°.  15',  marked  end  west,  and 
230°.  0',  marked  end  east,  the  difference  being  83°.  45'.  Half  this  difference,  or 
41°.  52'-5,  is  therefore  the  angle  of  torsion  when  the  magnet  is  transverse  to  the 
meridian.  The  value  similarly  found  from  another  set  of  observations  made  1882 
January  3,  was  42°.  9'-0.  The  value  adopted  in  the  reduction  of  the  observations 
during  the  year  1881  was  42°.  0'. 

The  adopted  reading  of  torsion-circle,  for  transverse  position  of  the  magnet,  the 
marked  end  being  west,  was  146°  throughout  the  year. 

The  angle  through  which  the  magnet  turns  to  produce  a  change  of  one  division  of 
scale  reading,  and  the  corresponding  variation  of  horizontal  force  in  terms  of  the 
whole  horizontal  force,  is  thus  found. 

The  length  of  30'"''-85  of  the  fixed  scale  is  exactly  12  inches,  and  the  distance  of 
the  centre  of  the  face  of  the  plane  mirror  from  the  scale  90-84  inches ;  consequently 
the  angle  at  the  mirror  subtended  by  one  division  of  the  scale  is  14'.  43"-2.  or  for 
change  of  one  division  of  scale-reading  the  magnet  is  turned  through  an  angle  of 
7'.21"-6. 

The  variation  of  horizontal  force,  in  terms  of  the  whole  horizontal  force,  pro- 
ducing angular  motion  of  the  magnet  corresponding  to  change  of  one  division  of 
scale  reading  =  cotan.  angle  of  torsion  X  value  of  one  division  in  terms  of  radius. 
Using  the  numbers  above  given,  the  change  of  horizontal  force  corresponding  to 
change  of  one  division  of  scale-reading  was  found  to  be  0"002378,  which  value  has 
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bccu  used  througliout  tlic  year  1881  for  conversion  of  the  observed  scale-readings 
into  parts  of  the  whole  horizontal  force. 

In  regard  to  the  manner  of  making  observations  with  the  horizontal  force  magnet. 
— A  fine  vertical  wire  is  fixed  in  the  field  of  view  of  the  observing  telescope,  across 
which  the  graduations  of  the  fixed  scale,  as  reflected  by  the  plane  mirror  carried  by 
the  magnet,  are  seen  to  pass  alternately  right  and  left  as  the  magnet  oscillates,  and 
the  scale  reading  for  the  extreme  points  of  vibration  is  easily  taken.  The  hours  of 
observation  are  usually  1'',  3'\  9'',  and  21''  of  Greenwich  mean  time.  Eemarkiug  that 
the  time  of  vibration  of  the  magnet  is  about  20  seconds,  and  that  the  observer  looks 
into  the  telescope  about  40  seconds  before  the  pre-arranged  time,  the  manner  of 
making  the  observation  is  generally  similar  to  that  already  described  for  the  upper 
declination  magnet. 

A  thermometer,  the  bulb  of  which  reaches  considerably  below  the  attached  scale, 
is  so  planted  in  a  nearly  upright  position  on  the  outer  magnet  bos  that  the  bulb 
projects  into  the  interior  of  the  inner  box  containing  the  magnet.  Readings  of  this 
thermometer  are  usually  taken  at  0'\  1'',  2",  3'\  9",  2P,  22",  and  23".  Its  index  error 
is  insignificant. 

The  photographic  record  of  the  movements  of  the  horizontal  force  magnet  is  made 
on  the  same  revolving  cylinder  as  is  nsed  for  record  of  the  motions  of  the  lower 
declination  magnet.  And  as  described  for  that  magnet,  there  is  also  attached  to 
the  carrier  of  the  horizontal  force  magnet  a  concave  mirror,  4  inches  in  diameter. 
The  arrangements  as  regards  lamp,  slit,  and  other  parts  are  precisely  similar  to 
those  for  the  lower  declination  magnet  already  described,  and  may  be  perfectly 
understood  by  reference  to  that  description  (pages  xi  and  xii),  in  which  was 
incidentally  included  an  explanation  of  some  parts  specially  referring  to  register  of 
horizontal  force.  The  distance  of  the  vertical  slit  from  the  concave  mirror  of  the 
magnet  is  about  21  inches,  and  the  distance  of  the  axis  of  the  registering  cylinder 
from  the  concave  mirror  is  136-8  inches,  the  slit  standing  slightly  out  of  the 
straight  line  joining  the  mirror  and  the  registering  cylinder.  The  same  invariable 
base  line  is  used  for  measure  of  the  horizontal  force  ordinates,  and  the  register  is 
similarly  interrupted  at  each  hour  by  the  clock,  and  occasionally  by  the  observer, 
for  determination  of  time  scale,  the  length  of  which  is  of  course  the  same  as  that  for 
declination. 

The  scale  for  measure  of  ordinates  of  the  photographic  curve  is  thus  constructed. 
The  distance  from  the  concave  mirror  to  the  surface  of  the  cylinder,  in  the  actual 
path  of  the  ray  of  light  through  the  prism  is  (as  for  declination)  practically  the 
same  as  the  horizontal  distance  of  the  centre  of  the  cylinder  from  the  mirror,  or 
136-8  inches.  But,  because  of  the  reflexion  at  the  concave  mirror,  the  double  of  this 
measure,  or  273-6  inches,  is  the  distance  that  determines  the  extent  of  motion  on 
Greenwich  Magnetical  and  Meteokoi-ogicai.  Observations,  1881.  C 
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tlic  cylinder  of  the  spot  of  light,  which,  in  inches,  for  a  change  of  O'Ol  part  of  the 
whole  horizontal  force  will  therefore  be  273-G  x  tan.  angle  of  torsion  x  0"01. 
Taking  for  angle  of  torsion  42°.  0'  the  movement  of  the  spot  of  light  on  the  cylinder 
for  a  change  of  O'Ol  of  horizontal  force  is  thus  found  to  be  2-464  inches,  and  with 
this  unit  the  pasteboard  scale  for  measure  of  the  curve  ordinates  for  the  year  1881 
was  prepared.  The  ordinates  being  measured  for  the  times  at  which  eye  observa- 
tions of  the  scale  were  made,  combination  of  the  measured  ordinates  with  the 
observed  scale  readings  converted  into  parts  of  the  whole  horizontal  force,  gives  an 
apparent  value  of  the  invariable  base  line  for  each  observation.  These  being 
divided  into  groups,  mean  base  line  values  are  adopted,  written  on  the  sheets,  and 
new  base  lines  laid  down,  exactly  in  the  same  way  as  described  for  declination. 

The  indications  of  horizontal  force  are  in  a  slight  degree  aflfected  by  the  small 
changes  of  temperature  to  which  the  Magnetic  Basement  is  subject.  The  temperature 
coefficient  of  the  magnet  was  determined  by  artificially  heating  the  Magnetic  Base- 
ment to  different  temperatures,  and  observing  the  change  of  position  of  the  magnet 
thereby  produced.  This  process  seems  preferable  to  others  in  which  was  observed 
the  effect  which  the  magnet,  when  inclosed  within  a  copper  trough  or  box  and 
artificially  heated  by  hot  water  or  hot  air  to  different  temperatures,  produced  on 
another  suspended  magnet,  since  the  result  obtained  includes  the  entire  effect  of 
temperature  upon  all  the  various  parts  of  the  mounting  of  the  magnet,  as  well  as  on 
the  magnet  itself.  Referring  to  previous  volttmes  for  details,  it  is  sufficient  here  to 
state  that  from  a  series  of  exjjeriments  made  in  the  early  part  of  the  year  1868  on 
the  principle  mentioned,  it  appeared  that  when  the  marked  end  of  the  horizontal 
force  magnet  was  to  the  west  (its  ordinary  position)  a  change  of  1°  of  temperature 
(Fahi'enheit)  produced  a  change  of  '000174  of  the  whole  horizontal  force,  a  smaller 
number  of  observations  made  with  the  marked  end  of  the  magnet  east  indicating 
that  a  change  of  1°  of  temperature  produced  a  change  of  "000187  of  horizontal  force, 
increase  of  temperature  in  both  cases  being  accompanied  by  decrease  of  magnetic 
force. 

From  June  28  to  July  10  and  from  September  23  to  28  the  register  of  horizontal 
force  was  interrupted  for  reasons  which  ^\■ill  be  found  mentioned  on  page  iciii. 

Vertical  Force  Magnet. — The  vertical  force  magnet,  for  measure  of  the  variations 
of  vertical  magnetic  force,  is  by  Troughton  and  Simms.  It  is  lozenge  shaped,  being 
broad  at  the  centre  and  pointed  at  the  ends,  and  is  mounted  on  a  solid  brick  pier 
capped  with  stone,  situated  in  the  western  arm  of  the  basement,  its  position  being 
nearly  symmetrical  with  that  of  the  horizontal  force  magnet  in  the  eastern  arm. 
The  supporting  frame  consists  of  two  pillars,  connected  at  their  bases,  on  whose  tops 
are  the  agate  planes  upon  which  rest  the  extreme  parts  of  the  continuous  steel  knife 
edge,  attached  to  the  magnet  carrier  by  clamps  and  pinching  screws.     The  knife 
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edge,  eight  inclios  long,  passes  tlirongh  an  aperture  in  the  magnet.  The  axis  of  the 
magnet  is  approximately  transverse  to  the  magnetic  meridian,  its  marked  end  being 
east ;  its  axis  of  \nbration  is  thus  nearly  north  and  south  magnetic.  The  magnet 
carrier  is  of  iron  ;  at  its  southern  end  there  is  fixed  a  small  plane  mirror  for  vise  in 
eye  observations,  whose  plane  makes  -with  the  axis  of  the  magnet  an  angle  of  52f° 
nearly.  A  telescope  fixed  to  the  west  side  of  the  brick  pier  supporting  the  theodolite 
of  the  upper  declination  magnet  is  directed  to  the  mirror,  for  observation  by  re- 
flexion of  the  divisions  of  a  vertical  opal  glass  scale  fixed  to  the  pier  that  carries 
the  telescope,  very  near  to  the  telescope  itself.  The  numbers  of  this  fixed  scale 
increase  downwards,  so  that  when  the  magnet  is  placed  in  its  usual  position  with 
the  marked  end  east,  increasing  readings  of  the  scale,  as  seen  in  the  telescope,  denote 
increasing  vertical  force. 

The  magnet  is  placed  excentrically  between  the  bearing  parts  of  its  knife  edge, 
nearer  to  the  southern  side,  leaving  a  space  of  about  four  inches  in  the  northern  part 
of  the  iron  frame,  in  which  the  concave  mirror  used  for  the  photographic  register 
is  planted.  Two  screw  stalks,  carrying  adjustible  screw  weights,  are  fixed  to  the 
magnet  carrier,  near  its  northern  side  ;  one  stalk  is  horizontal,  and  a  change  in  the 
position  of  the  weight  afiects  the  position  of  equilibrium  of  the  magnet ;  the  other 
stalk  is  vertical,  and  change  in  the  position  of  its  weight  affects  the  delicacy  of  the 
balance,  and  so  varies  the  magnitude  of  its  change  of  position  produced  by  a  given 
change  in  the  vertical  force  of  terrestrial  magnetism. 

The  whole  is  enclosed  in  a  rectangular  box,  resting  upon  the  pier  before  men- 
tioned, and  having  apertures,  covered  with  glass,  opposite  to  the  two  mirrors  carried 
by  the  magnet. 

The  time  of  vibration  of  the  magnet  in  the  vertical  plane  is  observed  usually 
about  once  in  each  week,  or  more  often  should  it  appear  to  be  desirable.  From 
observations  made  on  30  days  between  January  1  and  May  31,  the  time  of  vibration 
was  found  to  be  16'-157,  and  from  observations  made  on  35  days  between  June  1 
and  December  31,  15^'584. 

The  time  of  vibration  of  the  magnet  in  the  horizontal  plane  was  taken  to  be 
17''255,  as  determined  from  500  vibrations  on  1879  December  31,  when  the  magnet 
with  all  its  attached  parts  was  suspended  from  a  tripod  in  the  Magnetic  Office  No.  6, 
its  broad  side  being  in  a  plane  parallel  to  the  horizon,  so  that  its  moment  of 
inertia  was  the  same  as  when  it  is  in  observation.  A  telescope,  with  a  wire  in  its 
focus,  being  directed  to  the  plane  mirror  carried  by  the  magnet,  a  scale  of  numbers 
was  placed  on  the  floor,  at  right  angles  to  the  long  axis  of  the  magnet,  which, 
scale,  by  reflexion,  could  be  seen  in  the  fixed  telescope.  The  magnet  was  observed 
only  when  swinging  through  a  small  arc. 

The  length  of  the  normal  to  the  fixed  vertical  scale  that  meets  the  face  of  the 
plane  mirror  is  186-07   inches,  and  30'"''*85  of  the  scale  correspond  to  12  inches. 

c  2 
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Consequently  tte  angle  which  one  division  of  the  scale  subtends,  as  seen  from  the 
mirror,  is  7'.  Il"'2,  or  the  angular  movement  of  the  normal  to  the  mirror,  cor- 
responding to  a  change  of  one  division  of  scale  reading,  is  3'.  35"'6. 

But  the  angidar  movement  of  the  normal  to  the  mirror  is  not  the  same  as  the 
angular  movement  of  the  magnet,  but  is  less  in  the  projjortion  of  unity  to  the  cosine 
of  the  angle  which  the  noiTnal  to  the  mirror  makes  with  the  magnet,  or  in  the  pro- 
portion of  unity  to  the  sine  of  the  angle  which  the  plane  of  the  mirror  makes  with 
the  magnet.  This  angle,  as  already  stated,  is  52f°,  therefore  dividing  the  result 
just  obtained,  3'.  35""6,  by  Sin.  52f  °,  the  angular  motion  of  the  magnet  corresponding 
to  a  change  of  one  division  of  scale  reading  is  found  to  be  4'.  30""9. 

The  variation  of  vertical  force,  in  terms  of  the  whole  vertical  force,  producing 
angular  motion  of  the  magnet  corresponding  to  change  of  one  division  of  scale 

reading  =  Cotan.  dip  X   (^,  j    X  value  of  one   division  in  terms  of  radius,  in  which 

T  is  the  time  of  vibration  of  the  magnet  in  the  horizontal  plane,  and  T  that  in  the 
vertical  plane.  From  January  1  to  May  31,  assuming  T'  =  17''255.  T  =  16""157, 
and  dip  :=  67°.  35',  the  change  of  vertical  force  corresponding  to  change  of  one 
division  of  scale  reading  was  found  to  be  0'000618  ;  from  June  1  to  December  31, 
with  the  same  value  for  T,  and  assuming  T  =  15'"584,  and  dip  =  67°.  S-i^',  it 
n^as  found  to  be  0'000664.  These  values  have  been  severally  used  during  the  periods 
mentioned  for  conversion  of  the  observed  scale  readings  into  parts  of  the  whole 
vertical  force. 

Remarking  that  the  time  of  vibration  of  the  vertical  force  magnet  is  about  ]  6 
seconds,  the  method  of  observing  is  precisely  similar  to  that  described  for  the 
horizontal  force  magnet,  and  the  hours  of  observation  are  the  same.  The  wire  in 
the  fixed  telescope  is  here  horizontal,  and  as  the  magnet  oscillates  the  divisions  of 
the  scale  are  seen  to  pass  upwards  and  downwards  in  the  field  of  view. 

In  the  same  way  as  described  for  the  horizontal  force  magnet  a  thermometer  is 
provided  whose  bulb  projects  into  the  interior  of  the  magnet  box.  Readings  are 
taken  usually  at  0",  1",  2\  3",  9'',  21",  22'',  and  23'\    Its  index  error  is  insignificant. 

The  photographic  register  of  the  movements  of  the  vertical  force  magnet  is  made 
on  a  cylinder  of  the  same  size  as  that  used  for  declination  and  horizontal  force, 
driven  also  by  chronometer  movement.  The  cylinder  is  here  placed  vertical  instead 
of  horizontal,  and  opportunity  is  taken  to  register  on  the  same  cylinder  the  varia- 
tions of  the  barometer.  The  slit  is  horizontal,  and  other  arrangements  are  generally 
similar  to  those  already  described  for  declination  and  horizontal  force.  The  concave 
mirror  carried  by  the  magnet  is  4  inches  in  diameter,  aud  the  slit  is  distant  from  it 
about  22  inches,  being  placed  a  little  out  of  the  straight  line  joining  the  mirror 
and  the  registering  cylinder.     There  is  a  slight  deviation   in   the  further  optical 
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arrangements.  Instead  of  a  reflecting  prism  (as  for  declination  and  horizontal 
force)  the  converging  horizontal  beam  from  the  concave  mirror  falls  on  a  system 
of  plano-convex  cylindrical  lenses,  placed  in  front  of  the  cylinder,  with  their 
axes  parallel  to  that  of  the  cylinder.  The  trace  is  made  on  the  western  side  of 
the  cylinder,  the  position  of  the  magnet  being  so  adjusted  that  the  spot  of 
light  shall  fall  also  on  the  lower  part  of  the  sheet.  An  invariable  base  line  is 
photographed,  and  the  record  is  interrupted  at  each  hour  by  the  clock,  and 
occasionally  by  the  observer,  for  establishment  of  time  scale,  in  the  same  way  as 
for  the  other  magnets.  The  length  of  the  time  scale  is  the  same  as  that  for  the 
other  magnetic  registers. 

The  scale  for  measure  of  ordinates  of  the  photographic  curve  is  determined  as 
follows  : — The  distance  from  the  concave  mirror  to  the  surface  of  the  registering 
cylinder  is  100'2  inches.  But  the  double  of  this  measure,  or  200"4  inches,  is  the 
distance  that  determines  the  extent  of  motion  on  the  cylinder  of  the  spot  of  light, 
which,  in  inches,  for  a  change  of  0"01  part  of  the  whole  vertical  force,  will  therefore 

be  =  200-4  X  tan.   dip  X  (J,)°  X  O'Ol.      Using  the  values  of  T,  T',  and  of  dip, 

before  given  (page  icx),  the  movement  of  the  spot  of  light  on  the  cylinder  for  a 
change  of  O^Ol  of  vertical  force  is  thus  found  to  be,  for  the  period  January  1  to 
May  31,  4'258  inches,  and  for  the  period  June  1  to  December  31,  3-959  inches,  and 
with  these  units  the  scales  for  measure  of  the  curve  ordinates  were  constructed. 
Ease  line  values  are  then  determined,  and  written  on  the  sheets,  exactly  in  the  same 
way  as  was  described  for  horizontal  force. 

In  regard  to  the  temperature  correction  of  the  vertical  force  magnet,  it  is  only 
necessary  here  to  say  that,  according  to  a  series  of  experiments  made  at  the 
same  time  as,  and  in  a  similar  manner  to  those  for  the  horizontal  force  magnet 
(page  xviii),  it  appeared  that  an  increase  of  1°  of  temperature  (Fahrenheit)  produced 
an  apparent  increase  of  -000880  of  the  whole  vertical  force.  This  is  an  amount  of 
change  not  only  much  larger  than  has  ever  been  before  found,  but  it  is  also  one 
which  does  not  follow  the  usual  law  of  increase  of  temperature  producing  loss  of 
magnetic  power.  Yet  since  the  effect  produced  is  that  due  to  the  action  of  tem- 
perature on  the  various  parts  of  the  mounting  of  the  magnet  as  well  as  on  the 
magnet  itself,  the  result  should  be  superior  to  those  found  by  action  on  the  magnet 
alone,  as  in  all  former  experiments.  There  would  appear,  therefore,  to  be  no  doubt 
of  its  accuracy  in  the  actual  case.  And  it  is  eas}*  to  see  that  an  instrument, 
subjected  to  the  effects  of  gravity  working  differentially  on  its  two  ends,  is  liable 
to  great  changes  depending  on  temperature  which  have  no  connection  with  mag- 
netism. For  instance,  if  the  point  at  which  the  magnet  is  grasped  by  its  carrier 
is  not  absolutely  coincident  with  its  centre  of  gravity,  a  sensible  chauo-e  in  the 
space  intervening  between  the  grasping  point  and  the  centre  of   gravity  may  be 
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produced  by  a  small  change  of  temperature,  and  a  disturbance  of  equilibrium  and 
a  great  change  of  apparent  magnetic  position  -vvill  follow.  In  practice  a  nearly 
uniform  temperature  is  as  far  as  possible  maintained. 

Dip  Instrument. — The  instriiment  with  which  the  observations  of  magnetic  dip 
have  been  made  during  the  year  1881  is  that  which  is  known  as  Airy's  instrument. 
It  is  mounted  on  a  stout  block  of  wood  in  the  Magnetic  Office  No.  7.  The  plan  of 
the  instrument  was  arranged  by  Sir  G.  B.  Airy  so  that  the  points  of  the  needles 
should  be  viewed  by  microscopes,  and  if  necessary  observed  whilst  the  needles  were 
in  a  state  of  vibration,  that  there  should  be  power  of  employing  needles  of  different 
lengths,  and  that  the  field  of  view  of  each  microscope  should  be  illuminated  from  the 
side  opposite  to  the  observer,  in  such  way  that  the  needle  point  should  form  a  dark 
image  in  the  bright  field. 

The  instrument  is  adapted  to  the  observation  of  needles  of  9  inches,  6  inches,  r.r.d 
3  inches  in  length.  The  main  portion  of  the  instrument,  that  in  which  the  needle 
under  observation  is  placed,  consists  of  a  square  box  made  of  gun  metal  (carefully 
selected  to  ensure  freedom  from  iron),  with  back  and  front  of  glass.  Six  microscopes, 
so  planted  as  to  command  the  points  of  the  three  different  lengths  of  needles,  are 
attached  to  a  horizontal  axis  which  allows  them  to  be  turned  round  in  the  vertical 
plane  so  as  to  follow  the  points  of  the  needles  in  the  difi"erent  positions  which  in 
observation  they  take  up.  The  object  glasses  and  field  glasses  of  the  microscopes  are 
within  the  front  glass  plate,  their  eye  glasses  being  outside,  and  turning  with  them  on 
the  same  axis.  Upon  the  plane  side  of  each  field  glass  (the  side  next  the  object  glass 
and  on  which  the  image  of  the  needle  point  is  formed)  a  scale  is  etched.  And  on  the 
inner  side  of  the  front  glass  plate  is  etched  the  gi-aduated  circle,  divided  to  10',  and 
read  by  two  verniers  to  10".  The  verniers  (thin  plates  of  metal,  with  notches  instead 
of  lines,  being  thus  adapted  to  transmitted  light)  are  carried  by  the  horizontal  axis, 
inside  of  the  front  glass  plate,  their  reading  lenses,  attached  to  the  same  axis,  being 
outside.  Proper  clamp  with  slow  motion  is  provided.  The  microscopes  and  verniers 
are  illuminated  by  one  gas  lamp,  the  light  from  which  falling  on  eight  corresponding 
prisms  is  thereby  directed  to  each  separate  microscope  and  vernier.  The  prisms  are 
carried  behind  the  back  glass  plate  on  a  circular  frame  in  such  way  that,  on  reversion 
of  the  instrument  in  azimuth,  the  whole  set  of  prisms  can  at  one  motion  of  the  frame 
be  shifted  so  as  to  bring  each  one  again  opposite  to  its  proper  microscope  or  vernici-. 

The  whole  of  the  apparatus  is  planted  upon  a  circular  horizontal  plate,  admitting 
of  rotation  in  azimuth :  a  graduated  circle  near  the  circujnferencc  of  the  plate  is  read 
by  two  fixed  verniers. 

A  brass  zenith  point  needle,  having  points  corresponding  in  position  to  the  three 
different  lengths  of  dip  needles,  is  used  to  det<irmine  the  zenith  point  for  each 
particular  length  of  needle. 
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Tho  instrument  carries  two  levels,  one  parallel  to  the  plane  of  the  vertical  circle, 
the  other  at  right  angles  to  that  plane,  by  means  of  which  the  instrument  is  from 
time  to  time  adjusted  in  level.  The  readings  of  the  first-mentioned  level  are  also 
regularly  employed  to  correct  the  apparent  value  of  dip  for  any  small  outstanding 
error  of  level :  the  correction  seldom  exceeds  a  very  few  seconds. 

The  needles  in  regular  use  are  of  the  ordinary  construction,  they  are  two  9-inch 
needles,  B,  and  B.,,  two  6-inch  needles,  Cj  and  G.,,  and  two  3-inch  needles,  D^  and  Do. 

During  the  year  1881  the  Naylor  equatoreal  occupied  the  same  position  in  the 
South  Ground  as  in  the  year  1880.  Its  proximity  to  the  Dip  and  Deflexion  instru- 
ments has,  however,  been  shown  (see  Introduction,  1880,  p.  vi.)  to  exercise  no  appre- 
ciable influence  on  the  indications  of  these  instruments. 

Deflexion  Instrumext. — The  observations  of  deflexion  of  a  magnet  in  combination 
with  observations  of  vibration  of  the  deflecting  magnet,  for  determination  of  the 
absolute  intensity  of  magnetism,  are  made  with  a  unifilar  instrument,  which,  with 
the  exception  of  some  slight  modification  of  the  mechanical  arrangements,  is  similar 
to  those  issued  from  the  Kew  Observatory.  It  is  mounted  on  a  block  of  wood  in  the 
Magnetic  Office  No.  7,  on  the  south  side  of  the  Dip  instrument. 

The  deflected  magnet,  whose  use  is  mei-ely  to  ascertain  the  propoilion  which  the 
power  of  the  deflecting  magnet  at  a  given  distance  bears  to  the  power  of  terrestrial 
magnetism,  is  3  inches  long,  and  carries  a  small  plane  mirror,  to  which  is  directed  a 
telescope  fixed  to  and  rotating  with  the  frame  that  carries  also  the  suspension  piece 
of  the  deflected  magnet :  a  scale  fixed  to  the  telescope  is  seen  by  reflexion  at  the 
plane  mirror.  The  deflecting  magnet  is  a  hollow  cylinder  4  inches  long,  containing 
in  its  internal  tube  a  collimator,  by  means  of  which  in  another  apparatus  its  time  of 
vibration  is  observed.  In  observations  of  deflexion  the  deflecting  magnet  is  placed 
on  the  transverse  deflection  rod,  carried  by  the  rotating  frame  at  the  distances  1"0 
foot  and  1*3  foot  of  the  engraved  scale  from  the  deflected  magnet,  and  with  one  end 
towards  the  deflected  magnet.  Observations  are  made  at  the  two  distances  men- 
tioned, with  the  deflecting  magnet  both  east  and  west  of  the  deflected  magnet,  and 
also  with  its  poles  in  reversed  positions.  The  fixed  horizontal  circle  is  10  inches  in 
diameter  :  it  is  graduated  to  10',  and  read  by  two  verniers  to  10". 

It  wiU  be  convenient  in  this  case  to  include  with  the  description  of  the  instrument 
an  accoimt  of  the  method  of  reduction  employed,  in  which  the  Kew  precepts  and 
generally  the  Kew  notation  are  followed.  Previous  to  the  establishment  of  the 
instrument  at  the  Royal  Observatory  the  values  of  the  various  instrumental  constants, 
as  determined  at  the  Kew  Observatory,  were  kindly  communicated  by  Professor 
BaUour  Stewart,  and  have  been  since  used  in  the  reduction  of  all  obseryations  made 
with  the  instrument  at  Greenwich. 
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The  instrumental  constants  as  tlius  fumisliecl  are  as  follows  : — 
The  increase  in  the  magnetic  moment  of  the  deflecting  magnet  produced  by  the 
indiicing  action  of  a  magnetic  force  equal  to  unity  of  the  English  system  of 
absoltite  measurement  =  [x  =  0'000155S7. 
The  correction  for  decrease  of  the  magnetic  moment  of  the  deflecting  magnet  re- 
quired in  order  to  reduce  to  the  temperature  35°  Fahrenheit  =  5  =  0"00013126 
{t  —  35)  +  0-000000259  (<  —  35)- :  t  representing  the  temperature  at  which 
the  observation  is  made. 
Moment    of    inertia    of    the    deflecting    magnet  =   K.      At    temperature    30^, 

log.  K  =  0-66643  :  at  temperature  90°  =  0-66679. 
The  distance  on  the  deflection  rod  from  l"-0  east  to  l"-0  west  of  the  engraved 
scale,  at  temperature  62°,  is  too  long  by  0-0034  inch,  and  the  distance  from 
l"-3  east  to  l"-3  west  is  too  long  by  0-0053  inch. 
The  adopted  value  of  K  was  confirmed  in  the  year  1878  by  a  new  and  entirely 
independent  determination  made  at  the  Koyal  Observatory',  giving  log.  K  at  tempera- 
ture 30°  =  0-66727. 

If,  in  the  deflection  observation,  r  =  apparent  distance  of  centre  of  deflecting 
magnet  from  deflected  magnet,  corrected  for  scale  error  and  temperature  (taking 
expansion  of  scale   for  1°  =  -00001),  and  u  =  observed  angle  of  deflexion,  then 

putting  Ai  =  i  f'  sin.  v.  \i  -\-^  -\-  q\,  in  which  /-  =1-0  foot,  and  A.  =  corre- 
sponding expression  for  r  =  1-3  foot ;  P  =      '_~  'y,   ;  but  this  is  not  convenient  for 

logarithmic  computation,  especially  as  the  logarithms  of  Aj  and  A^  are,  in  the  calcu- 
lation, first  obtained.    The  difierence  between  Aj  and  Aj  being  small,  P  may  be  taken 

equal  to  (Log.  Ai  -  Log.  Ao)  ^-69  _\^^^^auius  =  (^^S-  ^1  -  Log.  A.)  x  5-64.  A 
mean  value  of  P  is  adopted  from  various  observations  ;  then  m  being  the  magnetic 
moment    of    the   deflecting    magnet,   and    JC  the   Horizontal    component   of    the 

Earth's  magnetic  force,  ~  =  A^  x  ( 1  —  r)  from  observation  at  distance  1-0  foot,  or 

=  A,  X  Tl  —  TT(3o)  from  that  at  distance  1-3  foot.     The  mean  of  these  is  adopted  for 

the  true  value  of  -^. 

For  determination,  from  the  observed  vibrations,  of  the  value  of  mX,  let  T^  =  time 
of  -vibration  of  the  deflecting  magnet  corrected  for  rate  and  arc  of  vibration,  then 

T-  =  ^1^  {  1  +  A^  +  ■";;;—  2  K  in  which  -p  is  the  ratio  of  the  torsion  force  of  the 
suspension  thread  of  the  deflecting  magnet  to  the  earth's  directive  force.  And 
mX  =  "-YT-  Tlic  adopted  time  of  vibration  is  the  mean  of  100  -vibrations  observed 
immediately  before,  and  100  observed  immediately  after  the  observations  of  deflexion. 
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From  the  combination  of  the  vahies  of  -^  and  mX,  ra  and  Xare  immediately  found. 
The  computation  is  made  with  reference  to  English  measure,  taking  as  units  the 
foot  and  grain,  but  it  is  desirable  to  express  X  also  in  metric  measure.  If  the 
English  foot  be  supposed  equal  to  a  times  the  millimetre  and  the  grain  equal  to 

/3  times  the  milligramme,  then  for  reduction  to  metric  measure  ^  ^^^  '"-^  must  be 
multiplied  by  a'  and  a"^  respectively,  or  X  must  be  multiplied  by  \/'^-  Taking  the 
m&tre  as  equal  to  39"37079  inches,  and  the  gramme  as  equal  to  15'43249  grains,  the 
factor  by  which  X  is  to  be  multiplied  in  order  to  obtain  X  in  metric  measure  is 

0'46108  =  .,  i,..,,v     The  values  of  X  in  metric  measures  thus  derived  from  those  in 

English  measure  are  given  in  the  proper  table.  Values  of  X  in  terms  of  the 
centimetre  and  gramme,  known  as  the  C.G.S.  unit  (centim^tre-gramme-second  iinit), 
are  readily  obtained  by  dividing  those  referred  to  the  millimetre  and  milligramme 
by  10. 

Earth  Current  Apparatus. — For  observation  of  the  spontaneous  galvanic  currents 
which  in  some  measure  are  almost  always  discoverable  in  the  earth,  and  which  are 
occasionally  very  powerful,  two  insulated  wires  having  earth  connexions  at  Angerstein 
Wharf  (on  the  bank  of  the  Eiver  Thames  near  Charlton)  and  Lady  Well  for  one 
circuit ;  and  at  the  Morden  College  end  of  the  Blackheath  Tunnel  and  the  North 
Kent  East  Junction  of  the  South-Eastern  Railway  for  the  other  circuit,  have  been 
employed.  The  connecting  wires  pass  from  the  Royal  Observatory  to  the  Green- 
wich Railway  Station  and  thence,  by  kind  permission  of  the  Directors  of  the 
South-Eastern  Railway  Company,  along  the  lines  of  the  South-Eastern  Railway 
to  the  respective  earths,  in  each  case  a  copper  plate.  The  direct  distance  between 
the  earth  plates  of  the  Angerstein  Wharf — Lady  Well  circuit  is  3  miles,  and  the 
azimuth  of  the  line,  reckoning  from  magnetic  north  towards  east,  50° ;  in  the 
Blackheath — North  Kent  East  circuit  the  direct  distance  is  2^  miles,  and  the  azimuth, 
from  magnetic  north  towards  west,  46°.  The  actual  lengths  of  wire  in  the  circuitous 
courses  which  the  wires  necessarily  take  in  order  to  reach  the  Observatory  registering 
apparatus  are  about  7^  miles  and  5  miles  respectively.  The  identity  of  the  four 
branches  is  tested  from  time  to  time  as  appears  necessary.  The  Lady  Well  and 
North  Kent  East  branches  were  not  employed  in  the  first  part  of  the  year  1881, 
the  Angerstein  Wharf  and  Blackheath  branches,  connected  to  earth  at  the  Royal 
Observatory,  being  alone  used  until  June  4.  The  registering  apparatus  was  then 
dismantled  for  the  purpose  of  making  a  change  in  the  apparatus  for  photographic 
registration.  On  recommencing  registration  in  November,  the  complete  circuits, 
Angerstein  Wharf — Lady  Well  and  Blackheath — North  Kent  East,  were  again 
employed. 
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In  each  circuit  at  the  Royal  Observatory  there  is  placed  a  horizontal  galvanometer, 
having  its  magnet  suspended  by  a  hair.  Each  galvanometer  coils  contains  150  turns 
of  No.  29  coijper  wire,  or  the  double  coil  of  each  instrument  consists  of  300  turns 
of  wire.  For  information  in  regard  to  the  photographic  arrangements  as  existing 
before  the  dismantling  of  the  apparatus  on  June  4,  see  the  Introduction  for  1880. 
The  following  is  a  description  of  the  improved  arrangement  brought  into  operation 
in  November.  The  galvanometers  are  placed  on  opposite  sides  of  the  registering 
cylinder,  which  is  of  course  horizontal.  One  galvanometer  stands  towards  one 
end  of  the  cylinder,  and  the  other  towards  the  other  end,  and  each  carries, 
on  a  light  stalk  extending  downwards  from  its  magnet,  a  small  plane  mirror. 
Immediately  above  the  cylinder  are  placed  two  long  reflecting  prisms  which,  except 
that  they  are  each  but  half  the  length  of  the  cylinder,  and  are  placed  end  to 
end,  are  generally  similar  to  those  used  for  magnetic  declination  and  horizontal 
force,  the  front  convex  surface  facing  opposite  ways,  each  one  towards  the 
miri'or  of  its  respective  galvanometer.  In  each  case  the  light  of  a  gas  lamp, 
passing  through  a  vertical  slit  and  a  vertical  cylindrical  lens,  falls  upon  the 
galvanometer  mirror,  which  reflects  the  converging  beam  to  the  convex  sur- 
face of  the  reflecting  prism,  by  whose  action  it  is  made  to  form  on  the  paper 
on  the  cylinder  a  small  spot  of  light;  thus  all  the  azimuthal  motions  of  the 
galvanometer  magnet  are  registered.  The  extent  of  trace  for  each  galvanometer 
is  thus  confined  to  half  the  length  of  the  cylinder,  which  is  of  the  same 
size  as  those  used  for  the  magnetic  registers.  The  arrangements  for  turning  the 
cylinder,  automatically  determining  the  time  scale,  and  forming  an  invariable  base 
line  are  similar  to  those  which  have  been  before  described.  "When  the  traces  on  the 
paper  are  developed  the  parts  of  the  registers  which  appear  in  juxtaposition 
correspond,  as  for  declination  and  horizontal  force,  to  the  same  Greenwich  time, 
and  the  scale  of  time  is  of  the  same  lengrth  as  for  the  mao:nctic  resristers. 


§  5.  Magnetic  Reductions. 

The  results  given  in  the  Magnetic  Section  refer  in  general  to  the  astronomical  day. 

Before  proceeding  to  discuss  the  photographic  records  of  magnetic  declination, 
horizontal  force,  and  vertical  force,  they  were  divided  into  two  groujos,  one  including 
all  days  on  which  the  traces  showed  no  particular  disturbance,  and  which  therefore 
were  suitable  for  the  determination  of  diurnal  inequality ;  the  other  comprising 
days  of  unusual  and  violent  disturbance,  when  the  traces  were  so  irregular  that  it 
appeared  impossible  to  treat  them  except  by  the  exhibition  of  every  motion  of  each 
magnet  through  the  day.  Following  the  principle  of  sepai-ation  hitherto  adopted, 
there  are  three  days  in  the  year  1881  which  have  been  classed  as  days  of  great 
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disturbance,  January  31  and  September  12  and  13.  There  vrere  no  days  of  lesser 
disturbance  requiring  distinct  mention. 

Separating  the  days  of  great  disturbance,  the  photographic  sheets  for  the  remain- 
ing quiet  days  (excepting  January  7  for  declination  and  horizontal  force,  and 
April  24  and  October  20  for  vertical  force,  when  the  photographic  process  failed) 
■were  thus  treated.  Through  each  photographic  trace  a  pencil  line  was  drawn  repre- 
senting the  general  form  of  the  curve,  without  its  petty  irregularities.  The  ordinates 
of  these  pencil  curves  were  then  measured,  with  the  proper  pasteboard  scales,  at 
every  hour,  the  measures  being  entered  in  a  form  having  double  argument,  the 
vertical  argument  ranging  through  the  24  hours  of  the  astronomical  day,  and  the 
horizontal  argument  through  the  days  of  a  calendar  month,  the  means  of  the 
numbers  standing  in  the  vertical  columns  giving  the  mean  daily  value  of  the  element, 
and  the  means  of  the  numbers  in  the  horizontal  columns  the  mean  monthly  value 
at  each  hour  of  the  day. 

The  temperature  of  the  horizontal  and  vertical  force  magnetometers  was  main- 
tained so  nearly  uniform  through  each  day  that  the  final  determination  of  the 
diurnal  inequalities  of  horizontal  and  vertical  force  should  possess  great  exactitude, 
although  in  regard  to  vertical  force  the  magnitude  of  the  temperature  co-efficient 
introduces  an  element  of  some  uncertainty.  It  was  not  possible  under  the  circum- 
stances to  maintain  similar  uniformity  of  temperature  through  all  the  seasons. 
Following  the  principle  adopted  in  recent  years,  the  results  are  given  uncorrected 
for  temperature ;  corresponding  tables  of  mean  temperature  being  in  all  cases 
added.  It  is  deemed  best  that  in  the  yearly  volumes  the  results  should  be  thus 
given,  as  more  easily  admitting  of  independent  examination.  When,  as  is  done 
from  time  to  time,  the  results  for  series  of  years  are  collected  for  general  discussion, 
the  temperature  corrections  are  duly  taken  into  account. 

In  regard  to  the  measurement  of  ordinates  on  disturbed  days,  it  is  only  neces- 
sary to  explain  that  the  assistant  charged  with  the  translation  of  the  curve  ordinates 
into  numbers,  remarking  the  salient  points  of  the  curve,  or  the  points  which  if 
connected  by  straight  lines  would  produce  a  polygon  not  sensibly  differing  fi'om 
the  photographic  curve,  applies  to  each  of  these  the  scale  proper  for  the  element 
under  consideration :  its  position  on  the  time-scale  determines  the  time,  and  the 
reading  of  the  scale  for  the  point  of  the  photographic  curve  gives  the  quantity 
which  is  to  be  applied  to  the  value  of  the  new  base-line;  the  ordinate  readino- 
so  formed  is  printed  in  the  tables  without  alteration,  and,  as  regards  horizontal 
and  vertical  force,  is  not  corrected  for  temperature.  The  temperatures  referring 
to  the  measures  of  horizontal  and  vertical  force  on  days  of  disturbance  are  given 
for  the  ordinary  hours  of  observation  on  the  right-hand  page  of  the  section. 

The  variations  of  declination  are  given  in  the  sexagesimal  division  of  the  circle, 
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and  those  of  liorizontal  and  vertical  force  in  terms  of  the  -whole  horizontal  and 
vertical  forces  respectively.  They  are  also  expressed  in  terms  of  Gauss's  magnetic 
unit,  as  referred  to  the  metrical  system  of  the  millim^tre-milligramme-second. 

The  factors  for  conversion  from  the  former  to  the  latter  system  of  measures  are 
as  follows : — 

For  variation  of  declination,  expressed  in  minutes,  the  factor  is 
PI.F.  metrical  X  sin  1'  =  1-805  X  ein  1'  =  0-0005251. 

For  hoi'izontal  force 

.  TT  T^  .     ,  n.  F.  metrical  .    .  ,  ,  .    . 

variation  of  II.  r .  metrical  =    ,, tt,^    x    former  variation  =  l'SO.3  x  former  variation, 

r  ormer  U.  r . 

the  former  H.  F.  being  =  1. 

For  vertical  force 

V.  F.  metrical 

Variation  of  V.  F.  metrical   =    v.;^ — ' rr  V'     X    former  variation. 

r  ormer  V .  I" . 

The  former  V.  F.  =  1,  but  the  Y.  F.  metrical  =  H.  F.  metrical  x  tan  dip,  hence, 
taking  dip  =  67°.  34i', 

Variation  of  A'^.  F.  metrical  =  I 'SOS  x  tan  67^  3Ii'  x  former  variation 
=  4  •  3738  X  former  variation. 

The  values  given  in  Tables  III.,  YIIL,  and  XIII.  have  also  been  converted  into 
metrical  values. 

The  measures  as  referred  to  the  metrical  unit  (millimetre-milligramme-second) 
are  convertible  into  measures  on  the  centimetre-gramme-second  (C.  G  .S.)  system  by 
dividing  by  10. 

In  the  Tables  of  magnetic  dip,  the  result  of  each  separate  observation  of  dip  -with 
each  of  the  six  needles  in  ordinary  use  is  given,  and  also  the  concluded  monthly  and 
yearly  values  for  each  needle. 

The  residts  of  the  observations  for  absolute  measure  of  horizontal  force  require 
no  special  remark,  the  method  of  reduction  and  all  necessary  explanation  having 
been  given  with  the  description  of  the  instrument. 

No  discussion  of  earth  current  records  is  contained  in  the  present  volume. 


§  6.  Meteorological  Instruments. 

Stand .\Ri)  Barometer. — The  standard  barometer,  mounted  in  1840  on  the  southern 
wall  of  the  western  arm  of  the  upper  magnet  room,  is  Xewman  No.  04.  Its  tube  is 
0'"'5G5  in  diameter,  and  the  depression  of  the  mercury  due  to  capillary  action  is 
0"'*002,  but  no  correction  is  applied  on  this  account.  The  cistern  is  of  glass,  and 
the  graduated  scale  and  attached  rod  are  of  brass ;  at  its  lower  end  the  rod  termi- 
nates in  a  point  of  ivory,  which  in  obsei-vation  is  made  just  to  meet  the  reflected 
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ima,2:c  of  tbo  point  as  seen  in  the  mercury.     Tlio  scale  is  divided  to  0'"-05,  sub- 
divided by  vernier  to  0'"'002. 

The  readings  of  this  barometer  until  1866  August  20  are  considered  to  be  coinci- 
dent -with  those  of  the  Eoyal  Society's  flint-glass  standard  barometer.  It  then  became 
necessary  to  remove  the  sliding  rod,  for  repair  of  its  slow  motion  screw,  which  was 
completed  on  August  30.  Before  the  removal  of  the  rod  the  barometer  had  been 
compared  with  three  other  barometers,  one  of  which,  during  repair  of  the  rod,  was 
used  for  the  daily  readings.  After  restoration  of  the  rod  comparison  was  again 
made  with  the  same  three  barometers  with  the  result  that  (all  three  auxiliary 
barometers  giving  accordant  results)  the  readings  of  the  standard,  in  its  new  state, 
required  a  correction  of  — 0'"-006,  which  correction  has  been  applied  to  every  obser- 
vation, commencing  on  1866  August  30. 

An  elaborate  comparison  of  the  standard  barometers  of  the  Greenwich  and  Kew 
Observatories,  made,  under  the  direction  of  the  Kew  Committee,  by  Mr.  Whipple, 
Superintendent  of  the  Kew  Observatory,  in  the  spring  of  the  year  1877,  showed  that 
the  difference  between  the  two  barometers  (after  applying  to  the  Greenwich 
barometer  readings  the  correction  —  0'"-006)  did  not  exceed  0'"-001.  (Proceedings  of 
the  Royal  Society,  vol.  27,  page  76.) 

The  height  of  the  barometer  cistern  above  the  mean  level  of  the  sea  is  159  feet, 
being  5^''  2'"  above  Mr.  Lloyd's  reference  mark  in  the  then  transit  room,  now  the 
Astronomer  Royal's  official  room  (Philosophical  Transactions,  1831). 

The  barometer  is  usually  read  at  21'',  0'',  3^,  9^  (astronomical).  Each  reading-  is 
corrected  by  application  of  the  index  correction  above  mentioned,  and  reduced  to  the 
temperature  32°  by  means  of  Table  II.  of  the  "  Eeport  of  the  Committee  of  Physics  " 
of  the  Eoyal  Society.  The  readings  thus  found  are  used  to  determine  the  value 
of  the  instrumental  base  line  on  the  photographic  record. 

PiiOTOGRArmc  Barometer. — The  barometric  record  is  made  on  the  same  cylinder 
as  is  used  for  magnetic  vertical  force,  the  register  being  arranged  to  fall  on  the 
upper  half  of  the  cylinder,  on  its  eastern  side.  A  syphon  barometer  fixed  to  the 
northern  wall  of  the  Magnetic  Basement  is  employed,  the  bore  of  the  upper  and 
lower  extremities  of  the  tube  being  about  1*1  inch.  A  metallic  float  is  partly  sup- 
ported by  a  counterpoise  acting  on  a  light  lever,  leaving  a  definite  part  of  its  weio-ht 
to  be  supported  by  the  mercury.  The  lever  carries  at  its  other  end  a  vertical  plate 
of  blackened  mica,  having  a  small  horizontal  slit,  whose  distance  from  the  fulcrum 
is  about  eight  times  that  of  the  point  of  connexion  with  the  float,  and  whose  vertical 
movement  is  therefore  about  four  times  that  of  the  ordinary  barometric  column. 
The  light  of  a  gas  lamp,  passing  through  this  slit  and  falling  on  a  cylindrical  lens, 
forms  a  spot  of  light  on  the  paper.  The  barometer  can,  by  screw  action,  be  raised 
or  lowered  so  as  to  keep  the  photographic  trace  in  a  convenient  part  of  the  sheet. 
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An  invariablo  base  line  is  traced  on  tlie  slieet,  and  tlie  record  is  interriipted  at 
each  hour  by  the  clock  and  occasionally  by  the  observer  in  the  same  way  as  for 
the  magnetic  registers.     The  length  of  the  time  scale  is  also  the  same. 

The  barometric  scale  is  determined  by  experimentally  comparing  the  measured 
movement  on  the  paper  with  the  observed  movement  of  the  standard  barometer ; 
one  inch  of  barometric  movement  is  thus  found  =  4'"-39  on  the  paper.  Ordinatcs 
measured  for  the  times  of  observation  of  the  standard  barometer,  combined  with  the 
corrected  readings  of  the  standard  barometer,  give  apparent  values  of  the  invariable 
base  line,  from  which  mean  values  for  each  day  are  formed ;  these  are  written  on  the 
sheets  and  new  base  lines  di-awn,  as  for  the  magnetic  registers. 

As  regards  the  eflfect  of  temperature,  it  will  be  understood  from  the  construction 
of  the  apparatus  that  the  photographic  record  is  influenced  only  by  the  expansion  of 
the  column  of  mercury  (about  4  inches  in  length)  in  the  lower  tube  of  the  barometer, 
and  from  this  circumstance,  in  combination  with  the  near  uniformity  of  temperature 
in  the  basement,  no  appreciable  differential  effect  is  produced  on  the  photographic 
register. 

Dry  and  "Wet  Bulb  Thermometers. —  The  dry  and  wet  bulb  thermometers  and 
maximum  and  minimum  self-registering  thermometers,  both  dry  and  wet,  are 
mounted  on  a  revolving  frame  planned  by  Sir  G.  B.  Airy.  A  vertical  axis  fixed 
in  the  ground,  in  a  position  about  35  feet  south  of  the  south-west  angle 
of  the  Magnetic  Observatory,  carries  the  frame,  which  consists  of  a  horizontal 
board  as  base,  of  a  vertical  board  projecting  upwards  from  it  connected  with  one 
edge  of  the  horizontal  board,  and  of  two  jjarallel  inclined  boards  (separated  about 
3  inches)  connected  at  the  top  with  the  vertical  board  and  at  the  bottom  with 
the  other  edge  of  the  horizontal  board :  the  outer  inclined  board  is  covered 
with  zinc,  and  the  air  passes  freely  between  all  the  boards.  The  dry  and  wet 
bulb  thermometers  are  mounted  near  the  centre  of  the  vertical  board,  with  their 
bulbs  about  4  feet  from  the  ground ;  the  maximum  and  minimum  thermometers  for 
air  temperature  are  placed  towards  one  side  of  the  vertical  board,  and  those  for 
evaporation  temperature  towards  the  other  side,  with  their  bulbs  at  about  the  same 
level  as  those  of  the  dry  and  wet  bulb  thermometers.  A  small  roof  projecting  from 
the  frame  protects  the  thermometers  from  rain.  The  frame  is  turned  in  azimuth  as 
necessary  to  keep  the  inclined  side  always  towards  the  sun. 

The  corrections  to  be  applied  to  all  thermometers  in  ordinary  use  are  determined 
from  time  to  time  as  seems  necessary,  usually  once  each  year,  by  comparison  with  the 
standard  thermometer.  No.  515,  kindly  supplied  to  the  Eoyal  Observatory  by  the 
Kew  Committee  of  the  Royal  Society. 

The  dry  and  wet  bulb  thermometers  are  Negretti  aud  Zambra,  Nos.  45354  and 
45355  respectively.     They  require  no  cori'cction. 
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The  sclf-rcgistcring  thermometers  for  temperature  of  air  and  evaporation  are  all 
by  Negretti  and  Zambra.  The  maximum  thermometers  are  on  Negretti  and 
Zambra's  principle,  the  minimum  thermometers  are  of  Rutherford's  construction. 
To  the  readings  of  No.  8527  for  maximum  temperature  of  the  air  has  been  applied  a 
correction  of  — O'^'O  ;  those  of  No.  4386  for  minimum  temperature  of  the  air  required 
no  correction.  The  readings  of  No.  44285  for  maximum  temperature  of  evaporation 
received  until  April  16  no  correction  below  55°,  and  a  correction  of  — 0°"1  above 
55° ;  from  April  17,  a  correction  of  — 0°'4  has  been  applied  to  all  readings.  The 
readings  of  No.  3627  for  minimum  temperature  of  evaporation,  until  April  16,  have 
been  corrected  by  +0°"9;  and  from  April  17,  by  -f  1°'2. 

The  dry  and  wet  bulb  thermometers  are  usually  read  at  2P,  0'',  S^,  9''  (astro- 
nomical). Readings  of  the  maximum  and  minimum  thei'mometers  are  usually 
taken  at  21''  and  9^.  Those  of  the  dry  and  wet  bulb  thermometers  are  employed  to 
correct  the  indications  of  the  photographic  dry  and  wet  bulb  thermometers. 

Photographic  Dry  and  Wet  Bulb  Thermometers. — About  28  feet  south-south-east 
of  the  south-east  angle  of  the  Magnetic  Observatory,  and  about  25  feet  east-north- 
east of  the  stand  carrying  the  thermometers  for  eye-observation  already  de- 
scribed, is  an  open  shed,  10  ft.  6  in.  square,  standing  upon  posts  8  feet  high, 
under  which  are  placed  the  photographic  thermometers,  the  dry-bulb  towards  the 
east  and  the  wet-bulb  towards  the  west.  Their  bulbs  are  8  inches  in  length  and 
0"4  inch  internal  bore,  and  their  centres  are  about  4  feet  above  the  ground.  A 
registering  cylinder  of  ebonite,  10  inches  long  and  19  inches  in  circumference,  is  placed 
with  its  axis  vertical  between  the  stems  of  the  two  thermometers.  The  registers  are 
made  simultaneously  on  opposite  sides  of  the  cylinder,  and  to  avoid  any  accidental 
overlapping  of  the  two  registers  the  cylinder  is  made  to  revolve  once  in  about 
52  hours.  The  thermometer  frames  are  covered  by  metal  plates  having  longitudinal 
slits,  so  that  light  can  pass  through  the  slit  only  above  the  surface  of  the  mercury. 
At  each  degree  a  fine  cross  wire  is  placed,  thicker  at  the  decades  of  degrees,  and  also 
at  32°,  52°,  and  72°.  A  gas  lamp  is  placed  about  9  inches  from  each  thermometer 
(east  of  the  dry-bulb  and  west  of  the  wet-bulb),  and  in  each  case  the  light,  con- 
densed by  a  cylindrical  lens  with  axis  vertical,  shines  through  the  tube  above  the 
mercury,  and  forms  a  well-defined  line  of  light  upon  the  paper.  As  the  cylinder 
revolves  horizontally  under  the  light  passing  through  the  thermometer  tube,  the 
paper  thus  I'eceives  a  broad  sheet  of  photogi'aphic  trace,  whose  breadth,  in  the 
direction  of  the  axis  of  the  cylinder,  varies  with  the  varying  height  of  the  mercury 
in  the  thermometer  tube.  When  the  sheet  is  developed  the  whole  of  that  part  of  the 
paper  which  in  each  case  passed  the  slit  above  the  mercury  will  show  photographic 
trace,  with  thin  white  lines  corresponding  to  the  degrees,  the  lower  part  of  the  paper 
remaining  white  ;  thus  the  boundary  of  the  photographic  trace  indicates  the  varying 
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temperature.  The  time  scale  is  determined  by  interruption  of  tlie  traces  made  by 
the  observer  at  registered  times.  The  length  of  24  hours  on  each  of  the  thermometer 
traces  is  about  9  inches. 

Kadlvtion  Thermometers. — During  the  year  1S81  the  radiation  thermometers  were 
exposed  on  the  grass  south  of  the  magnetic  offices,  in  what  is  known  as  the  South 
Ground.  The  thermometer  for  solar  radiation  is  a  self -registering  mercurial  maxi- 
mum thermometer  by  Ncgretti  and  Zambra,  No.  38592  ;  its  bulb  is  blackened,  and 
the  thermometer  is  enclosed  in  a  glass  sphere  from  which  the  air  has  been  exhausted. 
The  thermometer  for  radiation  to  the  sky  is  a  self-registering  spirit  minimum 
thermometer  of  Rutherford's  construction,  by  Home  and  Thornthwaite,  No.  3120. 
The  thermometers  are  laid  on  short  grass;  they  require  no  correction  for  index 
error. 

Earth  Thermometers. — These  thermometers  were  made  by  Adie,  of  Edinburgh, 
under  the  superintendence  of  Professor  J.  D.  Forbes.  They  are  placed  at  the  north- 
west corner  of  the  photographic  thermometer  shed. 

The  thermometers  are  four  in  number,  placed  in  one  hole  in  the  ground,  the 
diameter  of  which  in  its  upper  half  is  1  foot  and  in  its  lower  half  about  6  inches, 
each  thermometer  being  attached  in  its  whole  length  to  a  slender  piece  of  wood. 
The  thermometer  No.  1  was  dropped  into  the  hole  to  such  a  depth  that  the  centre 
of  its  bulb  was  24  French  feet  (25'6  English  feet)  below  the  surface,  then  dry  sand 
was  poured  in  till  the  hole  was  filled  to  nearly  half  its  height.  Then  No.  2  was 
dropped  in  till  the  centre  of  its  bulb  was  12  French  feet  below  the  surface ;  Nos.  3 
and  4  till  the  centres  of  their  bulbs  wei'e  respectively  6  and  3  French  feet  below  the 
surface ;  and  the  hole  was  then  completely  filled  with  dry  sand.  The  upper  parts 
of  the  tubes  carrying  the  scales  were  left  projecting  above  the  surface ;  No.  1  by 
27-5  inches,  No.  2  by  28-0  inches,  No.  3  by  30-0  inches,  and  No.  4  by  320  inches.  Of 
these  lengths,  8-5,  lO'O,  11-0,  and  14*5  inches  respectively  are  in  each  case  tube  with 
narrow  bore.  The  length  of  1°  on  the  scales  is  1"9  inch,  1*1  inch,  0-9  inch,  and 
0'5  inch  in  each  case  respectively.  The  ranges  of  the  scales  are  for  No.  1,  46^-0  to 
55°-5  ;  No.  2,  43°-0  to  58°-0  ;  No.  3,  44°-0  to  62°-0  ;  and  for  No.  4,  37°-0  to  eS'-O. 

The  bulbs  of  the  thermometers  are  cylindrical,  10  or  12  inches  long,  and  2  or 
3  inches  in  diameter.  The  boi'e  of  the  principal  part  of  each  tube,  from  the  bulb  to 
the  graduated  scale,  is  very  small,  in  that  part  to  which  the  scale  is  attached  it  is 
larger  ;  the  fluid  in  the  tubes  is  alcohol  tinged  red ;  the  scales  are  of  opal  glass. 

In  consequence  of  the  ranges  of  scale  having  in  previous  years  been  found 
insufiicient,  fluid  has  at  times  been  removed  from  or  added  to  the  thermometers 
as  necessary,  proper  corresponding  alteration  being  made  in  the  positions  of  the 
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Osler's  Anemometer. 

attached  scales.  Information  in  regard  to  these  changes  will  be  found  in  previous 
Introductions. 

The  parts  of  the  tubes  above  the  ground  are  protected  by  a  small  wooden  hut 
fixed  to  the  ground;  the  sides  of  the  hut  are  perforated  with  numerous  holes, 
and  it  has  a  double  roof ;  in  the  north  face  is  a  plate  of  glass,  through  which  the 
readings  are  taken.  Within  the  hut  are  two  small  thermometers,  one,  No.  5, 
with  bulb  one  inch  in  the  ground,  another,  No.  6,  whose  bulb  is  freely  exposed 
in  the  centre  of  the  hut. 

These  thermometers  are  read  every  day  at  noon,  and  the  readings  are  given 
without  correction.  The  index  errors  of  Nos.  1,  2,  3,  and  4  are  unknown;  No.  5 
appears  to  read  too  high  by  0°'2,  and  No.  6  by  0^-4. 

Osler's  Anemometer.  —  This  self -registering  anemometer,  devised  by  A.  PoUett 
Osier,  is  fixed  above  the  north-western  turret  of  the  ancient  part  of  the  Observatory. 
Tor  direction  of  the  wind  a  large  vane,  from  which  a  vertical  shaft  proceeds 
down  to  the  registering  table  within  the  turret,  gives  motion,  by  a  pinion  fixed 
at  its  lower  end,  to  a  rack-work  carrying  a  pencil.  A  collar  on  the  vane  shaft 
bears  upon  anti-friction  rollers,  running  in  a  cup  of  oil,  rendering  the  vane  very 
sensitive  to  changes  of  direction  in  light  winds.  The  pencil  marks  a  paper  fixed 
to  a  board  moved  horizontally  and  uniformly  by  a  clock,  in  a  direction  transverse 
to  that  of  the  motion  of  the  pencil.  The  paper  carries  lines  corresponding  to  the 
positions  of  N.,  E.,  S.,  and  W.  of  the  vane,  with  transversal  hour-lines.  The  vane 
is  GO  feet  above  the  adjacent  ground,  and  215  feet  above  the  mean  level  of  the  sea. 
A  fixed  mark  on  the  north-eastern  turret,  in  a  known  azimuth,  as  determined  by 
celestial  observation,  is  used  for  examining  at  any  time  the  position  of  the  direction 
plate  over  the  registering  table,  to  which  refei-ence  is  made  by  means  of  a  direction 
pointer  when  adjusting  a  new  sheet  on  the  travelling  board. 

For  the  pressure  of  the  wind  the  construction  is  as  follows.  At  a  distance  of 
2  feet  below  the  vane  there  is  placed  a  circular  pressure  plate  having  an  area  of 
1^  square  feet,  or  192  square  inches,  which,  moving  with  the  vane,  and  being 
thereby  kept  directed  towards  the  wind,  acts  against  a  combination  of  springs  in 
such  way  that,  with  a  light  wind,  slender  springs  are  first  brought  into  action, 
but,  as  the  wind  increases,  stiffer  springs  come  into  play.  For  a  detailed  account 
of  the  arrangement  adopted  the  reader  is  referred  to  the  Introduction  for  the 
year  186G.  A  short  flexible  chain,  fixed  to  a  cross  bar  in  connexion  with  the  pres- 
sure plate,  passing  over  a  pulley  in  the  upper  part  of  the  shaft,  is  then  attached  to 
a  copper  wire  running  down  the  centre  of  the  shaft  to  the  registering  table,  just  before 
reaching  which  the  wire  communicates  with  a  short  length  of  silk  cord,  which,  led 
round  a  pulley,  gives  horizontal  motion  to  the  arm  carrying  the  pressure  pencil. 
The  scale  for  pressure,  in  lbs.  on  the  square  foot,  is  experimentally  determined  from 
Greenwicu  Magnetical  a>'d  Meteorological  Ouseuvations,  1881.  e 
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time  to  lime  as  appears  necessary ;  the  pressure  pencil  is  brought  to  zero  by  a  liofht 
spiral  spring. 

A  rain  gauge  of  peculiar  construction  forms  part  of  the  apparatus:  this  is 
described  under  the  heading  "  Rain  Gauges." 

A  new  sheet  of  paper  is  applied  to  the  instrument  every  day  at  noon.  The  scale 
of  time  is  equal  in  length  to  that  of  the  magnetic  registers. 

Robinson's  Anemometer. — This  instrument,  mounted  above  the  small  building  on 
the  roof  of  the  Octagon  Room,  is  constructed  on  the  principle  described  by  the  late 
Dr.  Robinson  in  the  Transactions  of  thf  I\,oi/al  Irish  Academy,  Vol.  XXII.  The 
revolving  hemispherical  cups  are  56  feet  above  the  adjacent  ground,  and  211  feet 
above  the  mean  level  of  the  sea.  The  motion  is  given  by  the  pressure  of  the  wind 
on  four  hemispherical  cups,  each  5  inches  in  diameter,  the  centre  of  each  cup  being 
15  inches  distant  from  the  vertical  axis  of  rotation.  The  foot  of  the  axis  is  a  hollow 
flat  cone  bearing  upon  a  sharp  cone,  which  rises  up  from  the  base  of  a  cup  of  oil. 
An  endless  screw  acts  on  a  train  of  wheels  furnished  with  indices  for  reading  off  the 
amount  of  motion  of  the  air  in  miles,  and  a  pinion  on  the  axis  of  one  of  the  wheels 
draws  upwards  a  rack,  to  which  is  attached  a  rod  passing  down  to  the  pencil,  which 
marks  the  paper  placed  on  the  vertical  revolving  cylinder  in  the  chamber  below. 
A  motion  of  the  pencil  upwards  through  a  space  of  one  inch  represents  horizontal 
motion  of  the  air  through  100  miles. 

The  cylinder  is  driven  by  a  clock  in  the  usual  waj-,  and  makes  one  revolution 
in  24  hours.  A  new  sheet  of  paper  is  applied  every  day  at  noon.  The  scale  of  time 
is  equal  in  length  to  that  of  Osiers  Anemometer  and  the  magnetic  registers. 

It  is  assumed,  in  accordance  with  the  experiments  made  by  Dr.  Robinson,  that  the 
horizontal  motion  of  the  air  is  three  times  the  space  described  by  the  centres  of  the 
cups.  To  verify  this  conclusion  experiments  were  made  in  the  year  1860  in  Green- 
wich Park  with  the  anemometer  then  in  use,  not  the  same  as  that  now  employed. 
The  instrument  was  fixed  to  the  end  of  a  horizontal  arm,  which  was  made  to  revolve 
round  a  vertical  axis.  For  more  detailed  account  of  these  experiments  see  the 
Introduction  for  1880.  "With  the  arm  revolving  in  the  direction  N.,  E.,  S.,  W.,  opposite 
to  the  direction  of  rotation  of  the  cups,  for  movement  of  the  instrument  through 
one  mile  1"15  was  registered;  with  the  arm  revolving  in  the  direction  N.,  W.,  S.,  E., 
in  the  same  direction  as  the  rotation  of  the  cups,  0-97  was  registered.  This  was 
considered  to  confirm  sufficiently  the  accuracy  of  the  theory. 

Rain  Gauges. — During  the  year  1881  eight  rain-gauges  were  employed,  placed  at 
different  elevations  above  the  ground,  complete  information  in  regard  to  which 
will  be  found  at  page  (Ixxi)  of  the  Meteorological  Section. 
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The  gauge  No.  1  forms  part  of  the  Osier  Anemometer  apparatus,  and  is  self- 
registering,  the  record  being  made  on  the  sheet  on  which  the  direction  and  pressure 
of  the  wind  are  recorded.  The  receiving  surface  is  a  rectangular  opening 
10  X  20  inches,  equal  to  200  square  inches.  The  collected  water  passes  into  a 
vessel  suspended  by  spiral  springs,  which  lengthen  as  the  water  accumulates, 
until  0'25  inch  is  collected,  the  water  then  discharges  itself  by  means  of  the  following 
modification  of  the  syphon.  A  vertical  copper  tube,  open  at  both  ends,  is  fixed 
in  the  receiver,  with  one  end  just  projecting  below  the  bottom.  Over  this  tube 
there  is  loosely  placed,  in  the  receiver,  a  larger  tube,  closed  at  the  top^.  The 
accumulating  water,  having  risen  to  the  top  of  the  inner  tube,  begins  to  flow  ofi" 
into  a  small  tumbling  bucket,  fixed  in  a  globe  placed  underneath,  and  carried  by  the 
receiver.  When  full  the  bucket  falls  over,  throwing  the  water  into  a  small  exit 
pipe  at  the  lower  part  of  the  globe — the  only  outlet.  The  water  filling  the  bore  of 
the  pipe  creates  a  partial  vacuum  in  the  globe  sufficient  to  cause  the  longer  leg 
of  the  syphon  to  act,  and  the  whole  remaining  contents  of  the  receiver  then  run  ofi", 
through  the  globe,  to  a  waste  pipe.  The  spiral  springs  at  the  same  time  shorten, 
and  raise  the  receiver.  The  gradual  descent  of  the  water  vessel  as  the  rain  falls, 
and  the  immediate  ascent  on  discharge  of  the  water,  act  upon  a  pencil,  and  cause 
a  corresponding  trace  to  be  made  on  the  paper  fixed  to  the  moving  board  of  the 
anemometer.  The  rain  scale  on  the  paper  was  determined  experimentally  by  passing 
a  known  quantity  of  water  through  the  receiver.  The  continuous  record  thus  gives 
complete  information  on  the  rate  of  the  fall  of  rain. 

Gauge  No.  2  is  a  ten-inch  circular  gauge,  placed  close  to  gauge  No.  1,  its  receiving 
surface  being  precisely  at  the  same  level.     The  gauge  is  read  daily. 

Gauges  Nos.  3,  4,  and  5  are  eight-inch  circular  gauges,  placed  respectively  on  the 
roof  of  the  Octagon  Room,  over  the  roof  of  the  Magnetic  Observatory,  and  on  the 
roof  of  the  Photographic  Thermometer  Shed.     All  are  read  daily. 

Gauges  Nos.  6,  7,  and  8  are  also  eight-inch  circular  gauges,  placed  on  the  ground 
south  of  the  Magnetic  Observatory  ;  No.  6  is  the  old  daily  gauge,  No.  7  the  old 
monthly  gauge,  and  No.  8  an  additional  gauge  brought  into  use  in  July  1881, 
as  a  check  on  the  readings  of  Nos.  6  and  7,  the  monthly  amounts  collected  by  these 
gauges  showing  occasionally  greater  differences  than  seemed  proper.  All  three 
gauges  have  been  read  daily  since  the  beginning  of  July  1881. 

The  gauges  are  also  read  at  midnight  on  the  last  day  of  each  calendar  month. 

The  action  of  the  Crosley  self-registering  gauge,  of  which  description  will  be 
found  in  the  Introduction  to  1880,  became  so  unsatisfactory  that  the  use  of  the 
gauge  was  discontinued  in  the  year  1881. 

Electrometer. — The  electricity  of  the  atmosphere  is  collected  by  means  of  a 
Thomson  self-recording  electrometer,  constructed  by  Mr.  White  of  Glasgow. 

For  a  very  full  description  of  the  jJi'inciplc  of  the  electrometer  reference  may  be 
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made  to  Sir  William  Thomson's  "  Report  on  Electrometers  and  Electrostatic  Mea- 
surements," contained  in  the  British  Association  Beport  for  the  year  1867.  It  will  be 
sufficient  here  to  give  a  general  description  of  the  instrument  which,  with  its  regis- 
tering apparatus,  is  planted  in  the  Upper  Magnet  Room  on  the  slate  slab  which 
carries  the  suspension  pulleys  of  the  Horizontal  Force  Magnet.  A  thin  flat  needle  of 
aluminium,  carrying  immediately  above  it  a  small  light  mirror,  is  suspended,  on  the 
bifilar  principle,  by  two  silk  fibres  from  an  insulated  support  within  a  large  Leyden 
jar.  A  little  strong  sulphuric  acid  is  placed  in  the  bottom  of  the  jar,  and  from  the 
lower  side  of  the  needle  depends  a  platinum  wire,  kept  stretched  by  a  weight,  which 
connects  the  needle  with  the  sulphuric  acid,  that  is  with  the  inner  coating  of  the  jar. 
A  positive  charge  of  electricity  being  given  to  the  needle  and  jar,  this  charge  is 
easily  maintained  at  a  constant  potential  by  means  of  a  small  electric  machine  or 
replenisher  forming  part  of  the  instrument,  and  by  which  the  charge  can  be  either 
increased  or  decreased  at  pleasure.  A  gauge  is  provided  for  the  purpose  of  indi- 
cating at  any  moment  the  amount  of  charge.  The  needle  hangs  within  four 
insulated  quadrants,  which  may  be  supposed  to  be  formed  by  cutting  a  circular  flat 
brass  box  into  quarters,  and  then  slightly  separating  them.  The  opposite  quadrants 
are  placed  in  metallic  connexion. 

The  electricity  of  the  atmosphere  is  collected  by  means  of  Sir  "William  Thomson's 
water-dropping  apparatus.  For  this  purpose  a  rectangular  cistern  of  copper,  capable 
of  holding  above  30  gallons  of  water,  is  placed  near  the  ceiling  on  the  west  side  of 
the  south  arm  of  the  Upper  Magnet  Room.  The  cistern  rests  on  four  pillars  of 
glass,  each  one  encircled  and  nearly  completely  enclosed  by  a  glass  vessel  containing 
sulphuric  acid.  A  pipe  passing  out  from  the  cistern,  through  the  south  face  of  the 
building,  extends  about  six  feet  into  the  atmosphere,  the  nozzle  from  which  the 
water  flows  being  about  ten  feet  above  the  ground ;  the  water  passing  out  through  a 
very  small  hole,  and  breaking  almost  immediately  into  drops,  the  cistern  is  brought 
to  the  same  electrical  potential  as  that  point  of  the  atmosphere,  which  potential  is, 
by  means  of  a  connecting  wire,  communicated  to  one  of  the  pairs  of  electrometer 
quadrants,  the  other  pair  being  connected  to  earth.  The  varying  atmospheric 
potential  thus  influences  the  motions  of  the  included  needle,  causing  it  to  be  deflected 
from  zero  in  one  direction  or  the  other,  according  as  the  atmospheric  potential  is 
greater  or  less  than  that  of  the  earth,  that  is  according  as  it  is  positive  or  negative 
as  respects  that  of  the  earth. 

The  small  mirror  carried  by  the  needle  is  used  for  the  purpose  of  obtaining 
photographic  record  of  its  motions.  The  light  of  a  gas-lamp,  falling  tlirough  a 
slit  upon  the  mirror,  is  thence  reflected,  and  by  means  of  a  plano-convex 
cylindrical  lens  is  brought  to  a  focus  at  the  surface  of  a  horizontal  cylinder 
turned  by  clock-work.  A  brass  cylinder  was  used  until  March  1881,  since  which 
time  an  ebonite  cylinder,  nearly  7  inches  long  and  IG  inches  in  circumference,  has 
been  employed.  A  second  fixed  mirror,  by  means  of  the  same  gas-lamp,  causes 
an  invariable  rcferenco  line  to  be  traced  round  the  cvlinder.     The  actual  zero  is 
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found  by  cutting  off  the  cistern  communication,  and  placing  the  pairs  of  quadrants 
in  metallic  connexion  with  each  other  and  with  earth.  The  break  of  register  at 
each  hour  is  made  by  the  driving-clock  of  the  electrometer  cylinder  itself.  Other 
photographic  arrangements  are  generally  similar  to  those  which  have  been  described 
for  other  instruments. 

On  June  7  the  bifilar  suspension  of  the  needle  gave  way ;  the  suspension  threads 
were  renewed  on  June  13.  The  excursion  of  the  needle  for  a  given  potential  would 
since  seem  to  be  somewhat  greater  than  befoi'e. 

The  scale  of  time  is  equal  in  length  to  that  of  the  magnetic  registers. 

Inconvenience  is  sometimes  caused  by  cobwebs  making  connexion  between  the 
cistern  or  its  pipe  and  the  walls  of  the  building,  and  in  winter,  interruptions 
occasionally  occur  owing  to  the  freezing  of  the  water  in  the  exit  pipe. 

Sunshine  Instrument. — This  instrument,  contrived  by  Mr.  J.  F.  Campbell,  and 
kindly  given  by  him  to  the  Royal  Observatory,  consists  of  a  very  accurately 
formed  sphere  of  glass,  nearly  4  inches  in  diameter,  supported  concentrically  within 
a  well  turned  hemispherical  metal  bowl  in  such  a  manner  that  the  image  of  the 
sun,  formed  when  the  sun  shines,  falls  always  on  the  concave  surface  of  the  bowl. 
A  strip  of  blackened  millboard  being  fixed  in  the  bowl,  the  sun,  when  shining,  burns 
away  the  surface  at  the  points  at  which  the  image  successively  falls,  by  which  means 
the  record  of  periods  of  sunshine  is  obtained.  The  strip  is  removed  after  sunset, 
and  a  new  one  fixed  ready  for  the  following  day.  The  place  of  the  meridian  is 
marked  on  the  strip  before  removing  it  from  the  bowl.  A  series  of  time  scales, 
suitable  for  different  periods  of  the  year,  having  been  prepared,  the  proper  scale 
is  selected  and  placed  against  the  record,  which  is  then  easily  transferred  to  a  sheet 
of  paper  specially  ruled  with  equal  vertical  spaces  to  represent  hours,  each  sheet 
containing  the  recoi'd  for  one  calendar  month.  The  daily  sums,  and  sums  during 
each  hour  ^^reckoning  from  apparent  noon)  through  the  month  are  thus  readily 
formed.  The  recorded  durations  are  to  be  understood  as  indicating  the  amount 
of  bright  sunshine,  no  register  being  obtained  when  the  sun  shines  faintly  through 
fog  or  cloud,  neither  is  any  register  usually  obtained  when  the  sun's  altitude 
is  less  than  5°.  The  instrument  is  placed  on  a  table  upon  the  platform  above  the 
Magnetic  Observatory. 

OzoNOMETEK. — This  apparatus  is  fixed  on  the  south-west  corner  of  the  roof  of  the 
Photographic  Thermometer  shed,  at  a  height  of  about  10  feet  from  the  ground. 
The  box  in  which  the  papers  are  exposed  is  of  wood :  it  is  about  8  inches  square, 
blackened  inside,  and  so  constructed  that  there  is  free  circulation  of  air  through 
the  box,  without  exposure  of  the  paper  to  light.  The  papers  exposed  at  21'',  S*",  and 
9''  are  collected  respectively  at  3'',  9'',  and  21'',  and  the  degree  of  tint  produced  is 
compared  with  a  scale  of  graduated  tints,  numbered  from  0  to  10.     The  value  of 
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ozone  for  the  civil  day  is  determined  by  taking  the  degree  of  tint  obtained  at  each 
hour  of  collection  as  proportional  to  the  period  of  exposure.  Thus  to  form  the  values 
for  any  given  civil  day,  three-fourths  of  the  value  registered  at  21*",  the  values  regis- 
tered at  3"'  and  O"",  and  one-fourth  of  that  registered  at  the  following  21'',  are  added 
together,  the  resulting  sum  (which  appears  in  the  tables  of  "  Daily  Results  ")  being 
taken  as  the  value  referring  to  the  civil  day.  The  ineans  of  the  21'',  3'',  and  Q** 
values,  as  observed,  are  also  given  for  each  month  in  the  foot  notes. 

§  7.  Meteorological  Reductions. 

The  resitlts  given  in  the  Meteorological  section  refer  in  general  to  the  civil  day. 
All  results  in  regard  to  atmospheric  pressure,  temperature  of  air  and  of  evapora- 
tion and  deductions  therefrom,  and  atmospheric  electricity,  are  derived  from  the 
photographic  records,  excepting  that  the  maximum  and  minimum  values  of  air 
temperature  are  those  given  by  eye-observation  of  the  ordinary  maximum  and  mini- 
mum thermometers.  The  hourly  readings  of  the  photographic  traces  for  the 
elements  mentioned  are  entered  into  a  form  having  double  argument,  the  horizontal 
argument  ranging  through  the  24  hours  of  the  civil  day,  and  the  vertical  argument 
through  the  days  of  a  calendar  month.  It  should  be  mentioned  that  before  mea- 
suring out  the  electrometer  ordinates,  a  pencil  line  was  first  drawn  through  the 
trace  to  represent  the  general  form  of  the  curve  in  the  way  described  for  the  magnetic 
registers  (page  .vxvii),  excepting  that  all  days  are  included,  no  day  being  omitted  on 
account  of  unusual  electrical  disturbance,  it  having  been  found  difficidt  to  decide  on 
any  limit  of  disturbance  beyond  which  it  would  seem  proper,  as  regards  determination 
of  diurnal  inequality,  to  reject  the  results.  The  ordinates  of  the  pencil  curve,  drawn 
as  described,  were  measured  by  a  scale  of  inches,  calling  the  zero  lO'OO  to  avoid 
negative  values :  the  scale  is  thus  arbitrary.  Numbers  greater  than  lO'OO  indicate 
positive  potential.  Then,  for  all  the  photographic  elements,  the  means  of  the  numbers 
standing  in  the  vertical  columns  of  the  mouthly  forms,  into  which  the  values  are 
entered,  give  the  mean  monthly  photographic  values  for  each  hour  of  the  day,  the 
means  of  the  numbers  in  the  horizontal  columns  giving  the  mean  daily  value. 

To  correct  the  photographic  values  of  barometer  and  dry  and  wet  bulb  thermometer 
for  small  instrumental  error,  the  means  of  the  photographic  readings  at  21'',  0'',  3'", 
and  Q""  in  each  month  are  compared  with  the  corresponding  corrected  mean  readings 
of  the  standard  barometer  and  standard  dry  and  wet  bulb  thermometers,  as  given 
by  eye-observation.  A  correction  applicable  to  the  photographic  reading  at  each  of 
these  hours  is  thus  obtained,  Jind,  by  interpolation,  corrections  for  the  intermediate 
hours  are  found.  The  mean  of  the  twenty-four  hourly  corrections  in  each  month 
is  adopted  as  the  correction  applicable  to  each  mean  daily  value  in  the  month.  Thus 
mean  hourly  and  mean  daily  values  of  the  several  elements  are  obtained  for  each 
month.  The  process  of  correction  is  equivalent  to  giving  photograpliic  indications 
in  terms  of  corrected  standard  barometer,  and  in  terms  of  the  standard  dry  and  wet 
bulb  thermometers  exposed  on  the  free  stand. 
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The  mean  diiily  temperature  of  the  dew-point  and  degree  of  humidity  are  deduced 
from  the  mean  daily  temperatures  of  the  air  and  evaporation  by  use  of  Glaislier's 
Hygrometrical  'Tables.  The  factors  by  which  the  dew-point  given  in  these  tables  is 
calculated  were  found  by  Mr.  Glaisher  from  the  comparison  of  a  great  number  of 
dew-point  determinations  obtained  by  use  of  Daniell's  hygrometer,  with  simultaneous 
observations  of  dry  and  wet  bulb  thermometers,  combining  observations  made  at  the 
Royal  Observatory,  Greenwich,  with  others  made  in  India  and  at  Toronto.  The 
factors  are  given  in  the  following;  table. 


Table  of  Factoks  by  which  the  Difference  between  the  Readings  of  the  Drt-Bcle  and  Wet- 
BuLu  Thermometers  is  to  be  Multiplied  in  order  to  produce  the  Corresponding  Difference 
between  the  Dry-Bulb  Temperature  and  that  of  the  Dew-Point. 
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In  the  same  way  the  mean  hourly  values  of  the  dew-point  and  degree  of  humidity 
in  each  month  (pages  (lix)  and  (Ix))  have  been  calculated  from  the  corresponding 
mean  hourly  values  of  air  and  evaporation  temperatures  (pages  (Iviii)  and  (lix)). 

The  excess  of  the  mean  temperature  of  the  air  on  each  day  above  the  average  of 
20  years,  given  in  the  "  Daily  Results,"  is  found  by  comparing  the  numbers  contained 
in  column  6  with  a  table  of  average  daily  temperatures  found  by  smoothing  the  acci- 
dental irregularities  of  the  numbers  given  in  Table  LXXVII.  of  the  "  Reduction  of 
Gi'eenwich  Meteorological  Observations,  1847-1873,"  which  are  similarly  deduced 
from  photographic  records.    The  smoothed  numbers  are  given  in  the  following  table. 
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AoorxED  Values  of  !Mea.n  Temterature  of  I  lie  Air,  deduced  from  Twenty-four  Hourly  Readings 
on  each  Day,  for  every  Day  of  the  Year,  as  obtained  from  tlio  PiioxoGRAPnic  Records  fur  the 
Period  i84q-i868. 
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The  daily  register  of  rain  contained  in  column  IS  is  tliat  recorded  by  the  gauge 
No.  6,  whose  receiving  surface  is  5  inches  above  the  ground.  This  gauge  is  usually 
read  at  21''  and  9''.  The  continuous  record  of  Osier's  self-registering  gauge  shows 
whether  the  amounts  measured  at  21'"  are  to  be  placed  to  the  same,  or  to  the 
preceding  civil  day  ;  and  in  cases  in  which  rain  fell  both  before  and  after  midnight, 
also  gives  the  means  of  ascertaining  the  proper  proportion  of  the  21''  amount  which 
should  be  placed  to  each  civil  day.  The  number  of  days  of  rain  given  in  the  foot 
notes,  and  in  the  abstract  tables,  pages  (Ivii)  and  (Ixxi),  is  formed  from  the  records 
of  this  gauge.  In  this  numeration  only  those  days  are  counted  on  which  the  fall 
amounted  to  or  exceeded  0'"*005. 
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The  indications  of  electricity  are  derived  from  Thomson's  Electrometer.  On  some 
days,  not  necessary  to  be  specified,  during  interruption  or  failure  of  photographic 
registration,  the  results  depend  on  eye  observations. 

No  particular  explanation  of  the  anemometric  results  seems  necessary.  It  may 
bo  understood  generally  that  the  greatest  pressures  usually  occur  in  gusts  of  short 
duration. 

The  mean  amount  of  cloud  given  in  a  foot  note  on  the  right-hand  page,  and  in 
the  abstract  table,  page  (Ivii),  is  the  mean  found  from  observations  made  usually  at 
21",  0",  3'-,  and  9",  of  each  day. 

For  understanding  the  divisions  of  time  under  the  headings  "  Clouds  and 
Weather  "  and  "  Electricity,"  the  following  remarks  are  necessary  : — In  regard  to 
Clouds  and  AVeather,  the  day  is  divided  by  columns  into  two  parts  (from  midnight 
to  noon,  and  from  noon  to  midnight),  and  each  of  these  parts  is  subdivided  into 
two  or  three  parts  by  colons  (:).  Thus,  when  there  is  a  single  colon  in  the  first 
column,  it  denotes  that  the  indications  before  it  apply  (roughly)  to  the  interval 
from  midnight  to  G  a.m.,  and  those  following  it  to  the  interval  from  6  a.m.  to  noon. 
When  there  are  two  colons  in  the  first  column,  it  is  to  be  understood  that  the  twelve 
hours  are  divided  into  three  nearly  equal  parts  of  four  hours  each.  And  similarly 
for  the  second  column.  In  regard  to  Electricity  the  results  are  included  in  one 
column  ;  in  this  case  the  colons  divide  the  whole  period  of  24  hours  (midnight  to 
midnight). 

The  notation  employed  for  Clouds  and  Weather  is  as  follows,  it  beino-  under- 
stood that  for  clouds  Howard's  Nomenclature  is  used.  The  figure  denotes  the 
proportion  of  sky  covered  by  cloud,  an  overcast  sky  being  represented  by  10. 


a       denotes 

aurora  borealis 

h       denotes  haze 

ci 

cirrus 

slt-h      .. 

slight  haze 

ci-cu 

cirro-cumulus 

hi 

hail 

Cl-S 

cirro-stratus 

1 

lightning 

cu 

cumulus 

li-cl       .. 

light  clouds 

cu-s 

cumulo-stratus 

lu-co 

lunar  corona 

d 

deiv 

lu-ha      . . 

lunar  halo 

hy-d       ... 

heavy  dew 

m 

mist 

f 

fog 

slt-m 

slight  mist 

slt-f       ... 

slight  fog 

n 

nimbus 

tk-f     ... 

thick  fog 

p-cl 

•partially  cloxuly 

fr 

frost 

r 

rain 

ho-f  r      . . . 

hoar  frost 

c-r 

continued  rain 

g 

gale 

fr-r 

frozen  rain 

iiy-g     ••• 

heavy  gale 

fq-r        .. 

frequent  rain 

glm 

gloom 

hy-r       .. 

Jieavy  rain 

gt-glm  ... 

great  gloom 

c-hy-r  .. 

continued  heavy  rain 
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m-r     denotes 

misty  rain 

sc 

denotes  scud 

fq-m-r 

frequent  misty  rain 

li-sc 

light  scud 

oc-m-r 

occasional  misty  rain 

si 

sleet 

oc-r 

occasimml  rain 

sn 

snoiv 

sli-r 

shmver  of  rain 

oc-sn 

occasional  snoio 

shs-r 

shoivers  of  rain 

slt-sn 

slight  snow 

slt-r 

slight  rain 

so-ha 

solar  halo 

oc-slt-r 

occasional  slight  rain 

sq 

squall 

th-r 

thin  rain 

sqs 

squalls 

fq-th-r 

frequent  thin  rain 

fq-sqs 

frequent  squalls 

oc-th-r 

occasional  thin  rain 

hy-sqs 

heavy  squalls 

liy-sh 

limvy  shmver 

f q-hy-sqs    . . 

frequent  Jieavy  squalls 

slt-sli 

slight  shower 

oc-sqs 

occasional  squalls 

f  q-slis 

frequent  showers 

t 

thunder 

hy-shs 

Jieavy  showers 

t-sm 

thunder  storm 

fq-hy-shs   ... 

frequent  heavy  showers 

th-cl 

thin  clouds 

oc-hy-shs    ... 

occasional  lieavy  showers 

V 

variable 

li-shs 

light  showers 

w 

very  variable 

oc-shs 

occasional  showers 

w 

wind 

s 

stratus 

st-w 

strong  wind 

The  folio-wing  is  the  notation  employed  for  Electricity : — 

w  denotes  weak 
s  ...  strong 
V        ...       variable 


N  denotes  negative 
P  ...  ^positive 
m      ...       moderate 


The  duplication  of  the  letter  denotes  intensity  of  the  modification  described, 
thus,  s  s,  is  very  strong ;  v  v,  very  variable.  0  indicates  no  electricity,  and  a 
dash  "  —  "  accidental  failure  of  the  apparatus. 


The  remaining  columns  in  the  tables  of  "  Daily  Results "  seem  to  require  no 
special  remark ;  all  necessary  explanation  regarding  the  results  therein  contained 
will  be  found  in  the  notes  at  the  foot  of  the  left-hand  page,  or  in  the  descriptions  of 
the  several  instruments  given  in  §  6. 

In  regard  to  the  comparisons  of  the  extremes  and  means,  &c.  of  meteorological 
elements  with  average  values,  contained  in  the  foot  notes,  it  may  be  mentioned  that 
the  photographic  barometric  results  are  compared  with  the  corresponding  barometric 
results,  1854-1873,  and  the  photo.s[raphic  thermometric  results  and  deductions 
therefrom  with  the  corresponding  thermometric  results,  1849-1868  (see  "  Reduction 
of  Greenwich  Meteorological  Observations  1847-1873 ").  Other  deductions,  from 
eye  observations,  are  compared  with  averages  for  the  period  1841-1880. 
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The  tables  of  Meteorological  Abstracts  following  the  tables  of  "  Daily  Results," 
and  the  Observations  of  Luminous  Meteors,  require  no  particular  explanation.  In 
general  only  special  meteor  showers  are  watched  for,  such  as  those  of  August  and 
November.  The  observers  of  meteors  in  the  year  1881  were  Mr.  Ellis,  Mr.  Nash, 
Mr.  Greengrass,  Mr.  Hugo,  Mr.  StaiTord,  and  Mr.  Jeflfery ;  their  observations  are 
distinguished  by  the  initials  B,  N,  G,  H,  S,  and  J  respectively. 


§  8.  Details  of  tlie  Photographic  Process. 

The  paper  used  in  1881  was  that  known  as  Whatman's  royal,  a  paper  not  specially 
prepared  for  photographic  purposes. 

First  Operation. — Preliminary  Preparation  of  tlie  Paper. 

The  chemical  solutions  used  in  this  process  are  the  following  : — 
(1.)  Sixteen  grains  of  iodide  of  potassium  are  dissolved  in  one  ounce  of  distilled 
water. 

(2.)  Twenty-four  grains  of  bromide  of  potassium  are  dissolved  in  one  ounce  of 
distilled  water. 

(3.)  "When  the  crystals  are  dissolved,  the  two  solutions  are  mixed  together,  forming 
the  bromo-iodising  solution.  The  mixture  will  keep  through  any  length  of  time. 
Immediately  before  use,  it  is  filtered  through  filtering  paper. 

A  quantity  of  the  paper,  sufl&cient  for  the  consumption  of  several  weeks,  is  treated 
in  the  following  manner,  sheet  after  sheet. 

The  sheet  of  paper  is  pinned  by  its  four  corners  to  a  horizontal  board.     Upon 

the  paper,  a  suSicient  quantity  (about  50  minims,  or  -^  of  an  ounce  troy) 

of  the  bromo-iodising  solution  is  applied,  by  pouring  it  upon  the  paper  in 

front  of  a  glass  rod,  which  is  then  moved  to  and  fro  till  the  whole  surface 

is  uniformly  wetted   by  the  solution.      Or,  the  solution  may  be    evenly 

distributed  by  means  of  a  camel-hair  brush. 

The  paper  thus  prepared  is  allowed  to  remain  in  a  horizontal  position  for  a  few 

minutes,  and  is  then  hung  up  to  dry  in  the  air ;  when  dry,  it  is  placed  in  a  drawer, 

and  may  be  kept  through  any  length  of  time. 

8ecmid  Operation. — Bendering  the  Paper  sensitive  to  the  Action  of  Light. 

A  solution  of  nitrate  of  silver  is  prepared  by  dissolving  50  grains  of  crystallized 
nitrate  of  silver  in  one  ounce  of  distilled  water.  Since  the  magnetic  basement  has 
been  used  for  photography,  15  minims  of  acetic  acid  have  always  been  added  to  the 
solution. 
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Then  the  follo'^vino;  operation  is  performed  in  a  room  illuminated  by  yellow  light. 
The  paper  is  pinned  upon  a  board  somewhat  smaller  than  itself,  and  by  means 
of  a  glass  rod  its  surface  is  wetted  with  70  minims  of  the  nitrate  of  silver 
solution.    It  is  allowed  to  remain  a  short  time  in  a  horizontal  position,  and, 
if  any  part  of  the  paper  still  shines  from  the  ])resence  of  a  part  of   the 
solution  unabsorbed  into  its  texture,  the  superfluous  fluid  is  taken  of!"  ])y 
the  application  of  blotting  paper. 
The  paper,  still  damp,  is  immediately  placed  upon  the  cylinder,  and  is  covered  by 
the  exterior  glass  tube,  and  the  cylinder  is  mounted  upon  the  revolving  apparatus,  to 
receive  the  spot  of  light  formed  by  the  mirror,  which  is  carried  by  the  magnet ;  oi-  to 
receive  the  line  of  light  passing  through  the  thermometer  tube. 

TJiird  Operation. — Derelopmevt  of  fiie  PlLotographlc  Trace. 

When  the  paper  is  removed  from  the  cylinder,  it  is  placed  as  before  upon  a  board, 
and  a  saturated  solution  of  gallic  acid,  to  which  a  few  drops  of  aceto-nitrate  of 
silver  are  occasionally  added,  is  spread  over  the  paper  by  means  of  a  glass  rod,  and 
this  action  is  continued  until  the  trace  is  fully  developed.  The  solutions  are  kept  in 
the  magnetic  basement,  and  are  always  used  at  the  temperature  of  that  room.  When 
the  trace  is  well  developed,  the  paper  is  placed  in  a  vessel  with  water,  and  repeatedly 
washed  with  several  changes  of  water ;  a  brush  being  passed  lightly  over  both  sides 
of  the  paper  to  remove  any  crystalline  deposit. 

Fourth  Oi)eration. — Fixing  the  Photographic  Trace. 

The  photograph  is  placed  in  a  solution  of  hyposulphite  of  soda,  made  bv  dis- 
solving four  or  five  ounces  of  the  hyposulphite  in  a  pint  of  water  ;  it  is  plunged 
completely  in  the  liquid,  and  allowed  to  remain  from  one  to  two  hours,  until  the 
yellow  tint  of  the  iodide  of  silver  is  removed.  After  this  the  sheet  is  washed 
repeatedly  with  water,  allowed  to  remain  immersed  in  water  for  24  hours,  and 
afterwards  placed  within  folds  of  cotton  cloths  till  nearly  dry.  Finally  it  is  either 
ironed,  or  placed  between  sheets  of  blotting-pauer  and  pressed. 
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Days  of 

the 
Moutli. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

Deceniber. 

.8' 

18° 

18' 

18  = 

18" 

18° 

18°        1        18° 

18" 

18° 

18° 

18' 

I 

3oM 

3i'-S 

28-2 

28-3 

267 

26-6 

' 

26-2 

26-5 

25-0 

2o-q 

25-4 

2 

29-3 

3o'4 

28-9 

2S-1 

27-3 

26-5 

257 

26"  I 

24-9 

26-4 

24-6 

.1 

3o-2 

29-8 

2qM 

277 

26'9 

277 

25-4 

26-8 

24-9 

207 

25'I 

4 

3o7 

3ro 

3o-8 

27-9 

26'5 

26-6 

26"2 

26*0 

24-5 

25'9 

23-3 

5 

30-4 

3o-3 

29-6 

27-8 

26-5 

28-4 

26'5 

26-4 

2.J-0 

20-0 

2  5'Q 

6 

'       29-9 

3i-3 

287 

277 

267 

27-2 

27-6 

26-1 

25-9 

25-4 

20'3 

7 

3o-o 

3o-3 

27-2 

27-0 

267 

26-9 

26-6 

24"9 

25-4 

25-8 

8 

3o'o 

29'6 

30'2 

277 

25-8 

26-9 

26-3 

26-6 

25-1 

26-0 

26-4 

9 

29-6 

29-6 

29"4 

28-0 

28-0 

27-2 

26-3 

27-3 

25-0 

26-5 

26-2 

lO 

3o'o 

29'5 

29-6 

28-1 

26-9 

27-1 

26-3 

26-8 

25-0 

26-0 

25'0 

1  I 

3o-o 

29-8 

297 

277 

26-6 

277 

27-2 

26-6 

207 

25"2 

25-4 

25-6 

12 

3o'2 

3o-i 

28-8 

26-8 

26-4 

27-5 

25'4 

25-6 

•  • 

24"9 

2.r6 

26-1 

i3 

29-9 

29'5 

3o-3 

28-2 

26-8 

26-q 

267 

26-5 

25-8 

25-6 

25-4 

'4 

29-4 

3o-o 

297 

277 

26'4 

27-0 

25'9 

26-1 

267 

25-8 

25-4 

26-3 

297 

3o-5 

29-5 

27-8 

25*2 

26-9 

27-2 

26-1 

26-3 

26-0 

257 

25-2 

i6 

29-2 

3o-3 

29-6 

27-4 

27-4 

26-3 

26-2      1       26'6 

26-4 

267 

25-5 

25-q 

1/ 

29'5 

3o*5 

297 

27-5 

27-6 

257 

27-1            26-1 

25-5 

25*5 

26-0 

25-5 

I  S 

297 

3o-6 

27-4 

28-5 

26-9 

25-8 

257     '       25*9 

25-6 

24-5 

25'5 

267 

'9 

3o-6 

29-8 

28-6 

26-9 

27-0 

26-3     i       26-8 

25-3 

25-9 

24-9 

26-6 

20 

3o-6 

29-3 

26-4 

26-9 

27-4 

26-8               27-I 

24'9 

25-6 

25-5 

25-5 

21 

3V-4 

3o-i 

297 

27*2 

27-3 

26-4 

26'2         !          26'0 

24-1 

25-1 

25-8 

25'J 

22 

3o-8 

29-9 

29"9 

26*9 

26-6 

27-1 

26-2                  257 

24-8 

25-0 

26-2 

25'9 

23 

32-5 

29-8 

29-2 

26-5 

26-1 

27-1 

26-2                   26-4 

24-9 

25-1 

23-9 

24 

29-1 

3o-i 

29-2 

26-4 

26-4 

27-0 

26'4            26-6 

24-6 

26'0 

2o"q 

25 

29-2 

307 

297 

267 

25"4 

25-8 

26-8             26-3 

25-8 

25-6 

24-9 

26 

28-4 

3i-3 

29-2 

27-1 

24-0 

26-4 

26-5             26-8 

28-0 

25-6 

24-6 

27 

3i-6 

28-6 

2q-3 

29*3 

25-2 

26-6 

267             26-2 

26-8 

25-0 

2  5'0 

28 

317 

297 

287 

26-9 

24'5 

26-9             26-1 

26-6 

23-8 

24-6 

29 

3o-5 

28-9 

26-0 

24-2 

26-0                 25-2 

24-2 

26-3 

25-4 

24-9 

3o 

29-9 

29-0 

27-0 

247 

25'5      '       25'5 

24-4 

27-5 

25-2 

25-2 

3i 

277 

2J'0 

25-9       '        25-2 

26-2 

25-1 

Taui. 
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same  Houn  of  the  Day  throug 
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January. 

February. 

JIarch. 

April. 

May. 

1  00  1  ■ 

June. 

July.       1     August.     .  September. 

October. 

November. 

December. 
18° 

18° 

1 8' 

18° 

18° 

18° 

18° 

18°                  18°                 18° 

18° 

:8^ 

0 

327 

33-6 

34-0 

32-3 

3 1 -5 

32-0 

3 1-8 

32-4            3 1-8 

3o-6 

29-5 

2  8-0 

I 

337 

34-6 

35-6 

33-9 

32-0 

33'2 

33*o 

33-6            32-8 

3lM 

29-5 

2  8-8 

2 

327 

34-5 

35'4 

33-5 

3i-6 

33-4 

327 

027            317 

3o-6 

29-0 

2  8-3 

3 

3r5 

33-4 

34-3 

31-9 

3o-5 

327 

30-9 

3o-8 

2q-8 

29-2 

27-5 

27-5 

4 

3 1 '4 

3i-6 

3r9 

3o*4 

29*0 

3i-i 

29-3 

28-5 

28-1 

27-5 

267 

267 

5 

3i-o 

3i-i 

3o-2 

287 

27'9 

29-1 

28-0 

26-6 

26-6 

26-3 

257 

2  5-5 

6 

3o-3 

3o-8 

29-0 

27-5 

26-9 

27-8 

27-1 

25-9 

26"0 

207 

207 

25'0 

7 

290 

3o"o 

28-8 

27-0 

26-i 

27-2 

27-1 

26-0 

25'5 

25-3 

24-8 

24-4 

S 

28-9 

29-2 

28-6 

26-9 

25-8 

26-9 

27-2 

257 

25'0 

24-3 

23-6 

23-4 

9 

287 

28-5 

28-4 

26-9 

207 

26-8 

26-8 

25-4 

24*6 

23-5 

237 

22-9 

10 

28-3 

28-1 

28-1 

26-4 

25-5 

267 

26-1 

25*4 

24-3 

237 

23-2 

23-0 

1 1 

2  8-5 

28-2 

27-5 

26-0 

20-6 

26-4 

26*0 

25-4 

24-3 

23-8 

23-4 

23-3 

1  2 

28-5 

287 

27-4 

26-0 

257 

20-9 

2  5-0 

25-0 

24-2 

24- 1 

23-9 

23-6 

i3 

29-0 

28-9 

27-4 

26-2 

25'5 

25-4 

24-4 

24-8 

24-2 

24-0 

24-4 

23-q 

14 

29-4 

29-3 

27-6 

26-4 

25-4 

25-4 

24'6 

24-5 

23*9 

24-0 

247 

24-8 

1.") 

297 

29-2 

27-9 

26*0 

20'2 

25'2 

2  4-,-') 

24-3 

23-7 

24-0 

2o'3 

25-6 

16 

29-6 

29-3 

2  7-5 

25-8 

24-4 

24-2 

23'6 

237 

23-8 

24-4 

25-2 

25-8 

17 

29-8 

29-3 

277 

257 

23-1 

2  2-5 

21-g 

22-9 

237 

24-3 

2.')- 1 

25-6 

18 

29'9 

29-2 

28-0 

25-3 

22-0 

21-4 

21-6 

21-9 

23-1 

24-1 

25-0 

25-6 

«9 

29-9 

29-2 

27-5 

24-2 

2  I '5 

2I"2 

217 

21-5 

2  2-3 

2  3-:) 

25-3 

■257 

20 

29-6 

287 

26-0 

23-3 

21-9 

21-9 

21-8 

22"0 

2rq 

227 

2  5-1 

25-4 

21 

29-6 

28-6 

26'0 

24-2 

23'5 

23-3 

23-5 

237 

23-1 

23-0 

2J-0 

24-8 

22 

3o'4 

29-8 

28-c 

26-3 

26*0 

26"0 

25*6 

267 

25-8 

25-5 

26-1 

257 

23 

3i-5 

317 

3o-9 

29-2 

29-1 

29-3 

28-9 

3o-o 

29-2 

287 

28-1 

27-. 

MADK    AT    THE    ROYAI,    OnSKUVATORY,    G  RKKNWICll,    IX    TMIC    YeAI!    ISfSl. 


(V) 


Tai-.i.ic  in. 


January .  . . 

Febnmry  . . 

March  . . .  . 

April  .  .  . . 
i  iMay 

June 

j  J  uly 

August  .  .  . 

Septomber. 

October .  .  . 

November . 

December  . 


Mean  . 


Mkan  Wiostkkn 

Declination  of  the 

Magnet  in  each  Month. 


Excess  of  Western 
Declination  above  17', 

converted  into  Westekly 
KoKCE,  and  expressed  in 
terms  of  Gauss's  Unit 

measured  on  the  Metrical 

SVSTEM. 


Monthly  Means  of  all 

the  DlCKNAL 

Ra.voes  of  the  Western 

Declination,  as  deduced 

from  the  Twenty-four 

Hourly  Measures 

of  each  day. 


18.  3o-2 
18.  3o-2 
18.  29-3 
18.  27-5 
18.  26-3 
18.  26-9 
18.  26-4 
18.  26-2 
18.  25-8 
18.  25-6 
18.25-6 
18.  25"4 


18.  27-1 


o'04736 
•04736 


•04595 
■04532 
•04563 
■04537 
•04526 
•04505 
•04495 
•04495 
■04484 


0-04574 


7-0 
8-5 
irS 

'"■4 
I  n 
i3^4 

12^7 
12^7 
I2"4 

io^3 
9-3 
8-0 


io^7 


lit  adopted  in  columu  3  is  the  Millimetre-Millijrr.amnii'-Second  Unit.     To  express  the  forces  on  the  Centimetrc-Gramme-Second  (C.G.S.)  .system,  the 
numbers  mu.-t  he  divided  by  10,  equivalent  to  shifting  the  decimal  poiut  one  step  towards  the  left. 


Taui.i:  IV. — Mean  Horizontal  Magnetic  Force,  expressed  in  terras  of  the  Mean  Horizontal  Force  for  the  Year,  and  dhninished 
by  a  Constant  (o^86ooo  nearly),  uncorrected  for  Tempeuatuke,  on  each  Astronomical  Day  ;  as  deduced  from  the  Mean  of 
TwENTy-Fouu  HoDRLT  MEASURES  of  Ordinates  of  the  Photographic  Register  ou  that  U.vy. 


1881. 

Davs  of 

the 

Januarv. 

February. 

March. 

April. 

May. 

June. 

July. 

August.   Se 

ptember. 

October. 

November. 

December. 

Month. 

o-i274q 

1 

0-12688 

O^l3oo; 

o^i2985 

o^l  2q8i 

o^i3l52 

o^i3q20   0 

14086 

0^1 4068 

0^13973 

©■I3q25 

2 

•12775 

■12749 

•l3ooo 

-I2q89 

•I2q67 

•13190 

•14027 

14 100 

•14102 

•13925 

■  1 3q 1 2 

3 

■12778 

■I27q3 

•12928 

•i3o26 

•l3oo5 

•13217 

•14020 

14109 

■14088 

•13920 

■1391  1 

4 

•12773 

•12755 

•12960 

•l3o2i 

•l3o32 

•l3i  10 

■14075 

141 1 J 

■14026 

■13988 

•13948 

:> 

•12786 

•12816 

•I2q46 

•l3022 

•i3o57 

•13174 

•14002 

14072 

■14027 

■14042 

•l3q28 

6 

•12788 

•12848 

■I2q40 

•  1 3o 1 9 

■  1 3o56 

•13178 

•14067 

14087 

■13996 

•14034 

•l3Sc;7 

7 

•I28q4 

■12970 

•12998 

■i3oio 

•13225 

•!4o3o 

14078 

■l3q58 

■14092 

•13886 

8 

•12783 

•l2qoo 

•l2q3o 

•I29q8 

•i3oi  1 

•l32I0 

•14058 

l4o8q 

•13976 

•13913 

•13-56 

q 

•12700 

•|2q2i 

•12951 

•l3oio 

•I2q36 

•13193 

•14127 

14056 

•10973 

•13788 

•13788 

10 

•1274J 

•I2q28 

•12q70 

•l3o6l 

•  1 3o 1 3 

•13211 

•14083 

14044 

•I  4003 

•13928 

•i37q6 

1 1 

•I27qq 

•I2qi3 

•12qqq 

■i3o86 

■l3o4q 

•13207   0 

13688 

•14091 

14081 

•14000 

■13924 

•I  3930 

12 

•12825 

•12892 

•12912 

•I  3084 

■I2q63 

•13257 

i356i 

•14070 

•14041 

•13986 

•13892 

i3 

•12822 

•1  2922 

•12907 

•i3o2q 

•12920 

•13249 

l362q 

•14000 

•14105 

•14023 

•13913 

=  4 

•12833 

•12974 

•I2ql3 

■i3oi6 

■12944 

•13270 

13620 

•14060 

13768 

•14020 

•14012 

•13960 

i5 

•12864 

-12833 

•12961 

•13040 

•12q20 

■132-6 

13662 

•14090 

13824 

■14052 

■13986 

•13993 

16 

•12852 

•12828 

•12985 

•i3o28 

•12960 

•13269 

13673 

■14004 

13924 

•14050 

•14002 

•14002 

'7 

•12879 

■I28q5 

•l3oi7 

■i3o2i 

•i3o3o 

•I  3325 

13636 

■14070 

13867 

•13947 

•14004 

•14001 

18 

•12919 

•12930 

•I2q85 

•12986 

■i3o77 

•13288 

1 3631 

•14100 

14016 

•l3q8l 

•13978 

•14027 

IQ 

•12920 

•12962 

•12983 

•12970 

•i3o52 

•13288 

13662 

•14184 

14034 

•13970 

•13972 

•l3qq4 

20 

■12961 

•12917 

•l3oo7 

•l2qoq 

-i3074 

■13265 

13670 

•14118 

13943 

•13985 

•14037 

•i3q7o 

21 

•|3021 

•1291 1 

•l3oi6 

•12886 

•i3o77 

■13279 

13664 

•140S8 

13942 

•13909 

•14051 

•l3q66 

22 

•I2q65 

•12939 

•i3o32 

•12910 

•i3oi8 

•13286 

13832 

•14053 

14016 

■13938 

•I4018 

•14035 

23 

•12970 

•12921 

•i3o68 

■12902 

•12970 

•I  3304 

13863 

•14073 

■13942 

•13877 

•13865 

24 

•12902 

•12924 

■13041 

■12977 

•l3o54 

•13267 

i38o9 

■14140 

•13964 

•13969 

•13937 

20 

•12955 

•I2q7J 

•i3o25 

•12962 

•i3i56 

•13272 

13825 

•14090 

•13995 

•13969 

■14002 

26 

•12984 

•12928 

•12999 

■12980 

•i3i63 

■i323i 

i38i8 

•14020 

•140S6 

•13984 

■13904 

27 

•12925 

•12788 

•i3o36 

•  1 3043 

•i3i3i 

■12333 

i38o4 

•14043 

•13993 

•13888 

•  1 40 1 3 

28 

•12937 

•12q29 

•12998 

■I2q6o 

■i3ii5 

13746 

•14087 

•14020 

•l3923 

•14012 

2q 

•12919 

•i3oo5 

•I2q2,) 

■i3i55 

13843 

•140qo 

14048 

•14044 

•13882 

•1402S 

3o 

•l2qoq 

•12992 

•12900 

■i3o86 

l383q 

•14047 

14002 

•14063 

•13932 

•14019 

3i 

•12901 

■i3i04 

13922 

•14081 

•13985 

•14040 

(vi) 


Reduction  of  the  Magnetic  Observations 


Table  V.- 

—Daily  Means  of  Readings  (usually  eij;ht  on  each  Day)  of  the  Theumomkter  placed  within  the  box  iuclosino 

the 

Horizontal  Force  Magnetometee 

•  QO 

,  for  each  Astronomical  Day. 

Da\-s  of 





the 

Month. 

Januarj-. 

February. 

March. 

April. 

May. 

June. 

.Tuly. 

August. 

September. 

October. 

November. 

December. 

I 

607 

59-8 

57^2 

6i°i 

63^o 

68^1 

0 

65^2 

63^9 

63^2 

58^6 

66^2 

2 

6i-6 

6ro 

^9'° 

6o^o 

63^3 

677 

65^4 

64^1 

62^2 

6o^7 

647 

3 

6 1 -5 

62^8 

59-1 

58^o 

62^3 

68^5 

65^8 

64-9 

62-7 

63^3 

64^5 

4 

61M 

62^9 

6o^7 

59^6            63^1 

68^o 

67^2 

65^4 

63-2 

65^1 

63^6 

5 

6o'2 

6ro 

62^9 

6o^8            63^7 

647 

67^8 

65^6 

62^4 

65^2 

63-5 

6 

jg'o 

58-5 

63^1 

6o^8            65-3 

63^8 

67-1 

65-6 

64^3 

64-6 

63^1 

7 

58^0 

62^2 

6o^8            65^4 

62^9 

67-0 

65-6 

65^o 

64^0 

64^6 

8 

60-7 

59^8 

6r2 

62-2 

64^5 

62^5 

65-9 

66^3 

64^1 

64-4 

64^8 

9 

6i-2 

6o^8 

61-9 

627 

62^0 

627 

64^3 

65^8 

63^6 

63^7 

64^6 

lO 

6o-q 

6o^7 

63^i 

627 

617 

62^9 

64"  2 

65^5 

64-6 

64^4 

64-0 

II 

6o-'6 

■J97 

63^o 

63^8 

62-7 

63^8 

67-6 

64^1 

65^4 

65-0 

65^o 

63^8 

12 

58-8 

597 

6v3 

64^0 

63^9 

64^6 

68-9 

64*4 

647 

64^8 

63^2 

i3 

55-5 

59-9 

59-8 

64^1 

65^o 

64^2 

69-3 

64^3 

64-4 

64^8 

62^3 

'4 

54-4 

6o^2 

6o^3 

63^4 

65-7 

63^9 

707 

64^0 

66^6 

63-4 

64^8 

62^9 

i5 

55-4 

6o^9 

6o^4 

62^3 

65^o 

647 

71-9 

647 

66^9 

61  •© 

63^8 

627 

'6 

53-8 

6o^8 

6o-5 

63^2 

64^2 

65^8 

717 

66^3 

65^3 

6p5 

63^3 

62-5 

'7     i 

52-8 

6r5 

6ro 

64^1 

64^3 

66^5 

70^8 

66^1 

66^3 

6i-3 

63-5 

6i'9 

i8 

53-7 

62^9 

62^0 

63^9 

65^1 

65^2 

7ro 

65^6 

67^. 

6©^9 

63^© 

6r6 

'9 

04-4 

6o-8 

617 

62^5 

64*4 

64^5 

7r2 

65-2 

66^6 

607 

62^8 

62^8 

20 

53-3 

6o^i 

6o^9 

62^3 

64^4 

65^1 

67^6 

65'i 

67-9 

62^2 

63^© 

62^9 

21 

5i-8 

59-8 

59^8 

62-2 

65^3 

65^5 

66^2 

647 

67-9 

63^4 

63-5 

63^2 

22 

52-8 

09^2 

59"9 

63-2 

66^3 

64^6 

65^3 

64*9 

66^3 

63^o 

647 

6r6 

23 

54-1 

597 

6ro 

63^3 

67-3 

64^5 

67-1 

65-9 

63^o 

65"o 

5g^2 

24 

04-2 

6o^i 

6r2 

64^1 

66^4 

64^8 

66^7 

65^  I 

62^6 

64*4 

57-9 

25 

517 

6o"o 

6o^9 

64^8 

66^4 

64^4 

647 

65^6 

61  ^3 

64^1 

67^8 

26 

5f6 

59^6 

6o^5 

63^  I 

66^7 

65^1 

64-0 

65^3 

61  ■6 

63^4 

69^8 

27 

56'o 

59"o 

59-5 

62-9 

67^2 

64-9 

63^1 

63^7 

6r3 

63^9 

6o^9 

28 

58-4 

58-5 

6o^9 

63^6 

67^8 

64^6 

63^7 

6r3 

64'9 

6o^7 

29 

61-4 

6r3 

64^3      !      66^2 

66^4 

63-q 

63^8 

6o^9 

64^2 

6©^6 

3o 

61-2 

6o^2 

64^2 

66^5 

65^8 

63^6 

63^7 

6o-o 

64-8 

6r© 

3 1 

6o-5 

67^6 

65-0 

63-0 

577 

6i-i 

Taui- 

li  VI.— :me 

AN    ,\IuXTll 

LY    DeTKK> 

iiNATioN  of   the  Hon 

zontal  M 

AGNETic  Force,  expressed  in  terras  of  the  Mean  Horizontal         | 

1 

"■orce  for  th 

c  Year,  anc 

[  diminishe 

d  by  a  Constant  {o-S6 

000  nearly 

),  uncorrec 

ed  for  Te3 

IPERATURE 

at  every  HotJU  of  the  Day  ; 

0 

btaiued  by 

taking  the 

Mean  of  a 

1  the  Determination 

3  at  the  san 

■  QQ  f 

le  HoDR  of 

the  Day  t 

hrough  each  Month. 

Hour. 

January. 

February. 

March. 

April.              May. 

loo  I. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

0 

o-i283g 

©•12790 

0^12905 

©•I2900        ©■12962 

©■i3i55 

0-13628 

©•13991 

©•I  0930 

0-13921 

©•l3qo5 

o'i39i3 

1 

•12868 

•12822 

•12936 

•12944          "12988 

•10187 

•i36q8 

•140^2 

■139,87 

■13966 

•13929 

■13927 

2 

•12879 

•12804 

•12971 

•12989     1      ^13016 

■13240 

•13755 

•14057 

■14017 

•13994 

•13942 

•13920 

3 

■12883 

•12879 

•12993 

■i3o25         ^13053 

•13277 

•13796 

•14077 

■14041 

•14004 

•13948 

•13921 

4 

•12876 

•12884 

■12996 

•13041     {     •i3o8o 

•13295 

•13799 

■14094 

•14047 

•14013 

•13962 

•10927 

5 

•12870 

•12888 

■12998 

•l3047    1     •13109 

■i33i6 

•13784 

■14109 

•14066 

■14020 

•13970 

•  1 3935 

6 

■12865 

•12892 

•i3oo4 

•i3o57 

•i3ii9 

■13324 

•15783 

•14123 

■14078 

■14038 

••■5979 

•13936 

7 

•12860 

•12889 

•i3oo6 

•i3o63 

•i3i  14 

■i33i9 

•13787 

•I4133 

■14082 

•  1 4060 

■l3g8o 

•K^93i 

8 

■12806 

•12891 

•iSoog 

•i3o63 

•10097 

■i33c6 

•13788 

•14135 

■14078 

•14046 

■13979 

•13929 

9 

•12858 

•12894 

•i3oi6 

■i3o53 

•13084 

■132  86 

•13790 

•14131 

■14070 

•14043 

•13983 

•13934 

10 

■12866 

•12900 

•i3oi6 

■|3o39 

■130-5 

•13273 

•13786 

•14124 

•14062 

•  1 4003 

•13992 

•13938 

1 1 

•12863 

■12900 

•i3oio 

•I  3027         ^13060 

•13272 

•13780 

■14115 

•  1 4069 

•14063 

•13986 

•13943 

1  2 

•12861 

•12898 

•i3oo3 

■i3oi5         ■i3o55 

■13272 

•13771 

■141 10 

•  1 4©53 

•14062 

•13980 

•13947 

i3 

•I285q 

•12897 

•i3oo3 

•l3oo8 

•i3o5o 

•13270 

•13772 

•14109 

■14047 

•14062 

•13987 

•10962 

'4 

•12862 

•12898 

•12997 

•i3cc5 

•i3o47 

•13273 

•13771 

•14099 

■14047 

•14068 

•13988 

•13966 

1.') 

•12871 

•12906 

•i3oo3 

•i3oo6 

•13045 

•13281 

•13773 

•14099 

•14©43 

•14046 

•13993 

•13961 

16 

•12877 

•12919 

•l3002 

•I  3009 

•13047 

•132  83 

•13764 

•14096 

■14©43 

•  1 405© 

•  1 40 1 1 

■13976 

'7 

•12891 

•12933 

•i3oo4 

•I  3009 

•i3o5o 

•13266 

•13757 

•14080 

■14047 

■  1 4066 

■14021 

•13996 

18 

•12902 

•12937 

•i3oii 

•i3oii 

■i3o25 

•I  320 1 

■13732 

■14065 

•14029 

■14054 

•14025 

•  1 40 1 2 

iq 

•12901 

•12928 

•i3oo3 

•12992         '12999 

■13193 

■i36q8 

■14031 

•  1 oqq  1 

■1403© 

■13996 

•14002 

20 

•12885 

•12900 

•12973 

•12955 

•12972 

•13148 

•I  3637 

■13986 

•13938 

•13975 

•13969 

•1397- 

21 

•1284(5 

•12852 

•12910 

•12901 

•12943 

•i3io7 

•13594 

•13960 

•13890 

•|3q2I 

•13921 

•13946 

22 

•12828 

•12807 

•12880 

•12862 

■12927 

•13096 

•13570 

•13930 

•13868 

•i388o 

■i389© 

•13914 

23 

•12827 

■I279I 

•12871 

•12862 

•12934 

•i3i27 

•13585 

•13960 

•i388i 

•13886 

•13887 

•13908 

JfADE   AT   THE    ROYAL    OBSERVATORY,    GREENWICH,    IN   THE    YeAR    ISSl. 


(Vii) 


Tablk  vii. — Monthly  Means  o 

'  Reading.' 

of  the  TiiEinioiiETEi;  placet!  within  the  bo.x  inclosin 

g  the  Horizontal  P 

ORCE 

Magnetometek,  at  each  of  the  ordinary  Hours  of  Observation. 

llli 

.lanuaiy. 

February. 

March. 

April. 

May. 

June. 

July. 

1 

August.     1  September. 

October. 

November. 

December. 

,0                     0 

^ 

0 

56-8 

6o-2 

6o^6 

62*4 

64^8 

64"9 

67-5 

65^0      1       65'5 

62-5 

63-6 

62-3 

I 

56-8 

6o^3 

6o'7 

62^5 

65^0 

6.5^i 

677 

65-2 

65-7 

62-6 

63-7 

62^4 

2 

56- q 

6o'4 

6o-8 

62-7 

65^3 

65^4 

68-0 

65^5 

65^9 

62-7 

63-8 

62^5 

3 

57-2 

6o'4 

6o'q 

62^8 

65-5 

65^6 

68^3 

65-7 

660 

62-8 

63-q 

62-6 

9 

57-6 

6o^4 

6r3 

63^2 

65-7 

66^o 

68-8 

66-1 

66-4 

63-0 

64^1 

62^6 

21 

56-9 

6o-2 

6ro 

62-5 

64^3 

64^0            667 

64-4 

65-3 

62^1 

63^9 

62-2 

22 

56'q 

6o'2 

6o-8 

62^4 

64^5 

64^2 

66^8 

64-5 

65-3 

62^1 

63-9 

62^1 

20 

56-8 

6o^i 

60-7 

62-4 

64^6 

64-4 

67-1 

64-7 

65^4 

62-1 

63^9 

62^1 

Table  VIII. 

i88i. 

Mean  Horizontal  Magnetic  Force  in  each  Month, 

Month. 

uncorrected  for  Temper.iture. 

Mean  Temperature. 

Expressed  in  terms  of  the  Mk.4x 

Expressed  in  terms  of  Gauss's 

Horizontal  1  orce  for  the  Y  ear, 

and  diminished  by  a  Constant 

(o-86ooo  nearly'). 

Metrical  System,  and 

diminished  by  a  Constant 

(1-55230  nearly). 

o' 12866 

0^23223 

57^o 

•  12881 

■  12980 
•12995 
•i3o35 

•23429 
•23466 
•23628 

62-6 

May 

65-0 

•13242 

•  13733 

•  14068 

•  1 40 1 6 
•14012 

•  13967 

•23902 
•24788 
•26393 

•26299 
•26292 
•26210 

July 

67^6 

65 '7 
62-5 

November 

63 '9 

Decei 

Tiber 

■  13946 

•26173 

62'4 

1 

The  unit  adopted  in  column  3  is  the  Mil! 

imetre-Millig 

ramme-Second  Unit.   To  express  the  forces  on  the  Centimetre-Gramme-Second  (C.G.S.)  system,              | 

the  numbers  must  be  divided  by  i 

3,  equivalent 

to  shifting  the  decimal  point  one  step  towards  the  left. 

The  value  o- 86000  of  Horizontal  Fore 

i  corresponds 

to  I -552^0  of  Gauss's  Unit   on  the  Metrical  (Millimetre-Milligr 

amme-Second)  system,  and  to                | 

o- 15523  on  thf  C.G.S.  system. 

Table 

IX. — :Mean  A''ertical  iSIagne 

nc  Force 

expressed   in  terras   of  the   ]\Ican  Vertical  Force  for 

the  Year,  and   diminished  by 

I    Constant   (o'q6ooo  nearly),  m 

icorrected 

for  Temi^eratuue,  on  eacli  Astuon'Omic.^i.  DiY  ;    as 

deduced    from    the 

Mean  of 

rWENTY-FOUK  HoDRLY  MEASURE 

s  of  Ordinj 

vtes  of  the  Photographic  Register  on  that  Day. 

Days  of 

IBBl. 

the 
Month. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August        September. 

October. 

November. 

December. 

1 

0*02754 

0^02648 

0'02385 

0^02624 

0^02788 

0-0346 1 

o^o3 1 1 7 

0^03096 

o^o28o6 

0^02868 

0^02197 

O^026c)2 

2 

•02875 

•02798 

•02521 

•025i3 

•02834 

•03455 

•o3i5o 

•o3ll5 

■02887 

•02770 

•0232  1 

•02685 

3 

•02849 

•02961 

•02608 

•02419 

•02724 

•03527 

•o335i 

■03164 

■02934 

■02814 

•02612 

•02618 

4 

•027q5 

•02984 

•02645 

•02567 

•02784 

•o352o 

•o353i 

•03246 

■02962 

•02768 

•02823 

•02532 

5 

•02660 

•02723 

•02815 

•02641 

•o2  85o 

■o3ig4 

•03666 

■03364 

•02994 

•02690 

•02860 

•02042 

6 

•025q7 

•02537 

•02846 

•02600 

•o3o34 

•o3i  1 9 

■o3335 

■o32  12 

•o3o28 

•02869 

■02783 

■02022 

7 

•02668 

•02456 

•02702 

•02099 

•02993 

•02963 

•03048 

■03164 

•o3o3q 

•02917 

■0272^. 

•025qS 

8 

I    ^02705 

•02637 

■02690 

•02724 

•02875 

•02977 

•o3c66 

•03167 

•03071 

•0283o 

•02792 

•02642 

9 

1     ^02694 

•02735 

•02742 

•02801 

•02742 

•02956 

•o3i8q 

•o3oi4 

•03048 

•02796 

■02780 

•02635 

10 

•02678 

•02697 

•02881 

•02816 

•02640 

•02929 

•03288 

•02981 

•o3oo4 

•02849 

•02803 

•02077 

^•iii^ 


Rkductiox  of  the  Magnetic  Observations 


Table  IX. 

—Mean  Vertical  M, 

LGSETic  Force,  expres 

set!  in  term 
1881. 

«  of  the  Mean  Vertical  Force  for  the  Year,  &c cnnclii 

led. 

Days  of 

the 
Month. 

January. 

February. 

March. 

April. 

Mav. 

June. 

Jidy. 

August. 

September. 

October. 

November. 

December. 

d 
II 

0-02638 

©•02599 

0-02885 

0-02827 

0-02685 

©•o3o38 

©•o338o 

0^02997 

0*02982 

0^02934 

o^o2856 

0-02477 

12 

•02495 

•02635 

•02745 

■02852 

■02797 

•o3i29 

•o35 1 1 

•o3oi8 

•02917 

•02828 

•02480 

lo 

•02401 

•02608 

•02630 

•02867 

•02903 

•o3o37 

■03545 

•02973 

•02852 

•02826 

•02409 

H 
i5 

•02260 

•02620 

•02678 

•02870 

•o3o23 

•02996 

•03670 

•02911 

•o3iii 

■02770 

•02802 

•02482 

•02238 

•02718 

•02694 

•02822 

•02918 

•o3o63 

•03769 

•02969 

•o3o35 

•02615 

•0271 1 

■02441 

i6 

•02064 

•02680 

•02719 

•02854 

•02861 

•o3i88 

■03755 

•o3l37 

■02993 

•02522 

•02678 

•02417 

17 

•01998 

•02678 

•02733 

•02923 

•02791 

•o3263 

•03642 

•o3og5 

•o3"io3 

•02536 

■02667 

■02410 

iS 

•02025 

•02814 

•02808 

■02871 

•02852 

■o3i38 

•03675 

•o3o82 

•o3i94 

■02465 

■02652 

•02304 

19 

•02077 

•02620 

•02795 

•02723 

■02832 

•03084 

•03745 

■o3o25 

•o3i53 

•02483 

•02610 

■02410 

20 

•01970 

•02578 

•02739 

■02708 

•02828 

•o3i5o 

•03395 

•03042 

•03247 

■02640 

•02385 

2  1 

•OI87I 

•02018 

•02588 

•02743 

■02898 

■o32i7 

•03195 

•03019 

•03172 

•02701 

■02660 

•02410 

22 

•01942 

•02504 

•02555 

•02780 

•02995 

■o3i  19 

•o3io4 

•o3oi2 

•00008 

■0271 1 

•02648 

■02237 

23 

•02078 

•02544 

•02595 

■02790 

•03093 

•o3lo5 

•03228 

•o3ioi 

•o3o74 

•02762 

•02610 

•02060 

24 

•02067 

•02597 

■02653 

•02977 

•o3o88 

•o3i97 

•o3oo2 

•03190 

•02691 

•02644 

•01900 

20 

•01864 

•02586 

•02615 

•02942 

•02980 

•o3o47 

•02982 

•03073 

•o3i25 

•02603 

•02658 

•01903 

26 

•01912 

•02588 

•02592 

•02769 

•03095 

■o3i47 

■02975 

•02982 

•03089 

•02068 

•02572 

•02108 

27 

•02291 

•02572 

■02020 

■02718 

•o3i23 

■o3i23 

•02871 

•0291 1 

•o3o6o 

•02414 

•02557 

•02204 

28 

•O25oo 

•02470 

•02624 

■02809 

•03246 

•o3io8 

•o3co7 

•02882 

•02993 

•02410 

•02647 

•02176 

29 

•02600 

•02631 

•02881 

•o3oi3 

•03075 

•o3i62 

•02873 

•02957 

•02407 

•02619 

•02189 

3o 

•02678 

•02547 

■02888 

•02988 

•o3oo6 

•o3i53 

•02897 

•02934 

•02294 

•02660 

•02199 

3i 

•02562 

•o3i3o 

■o3o82 

•02793 

•02136 

•02195 

T 

\BLE    X. 1 

Daily  ^Iea 

ss  of  Eea 

DIKGS    (USI 

ally  eight 

511  each  Da 

Y)  of  the  ' 

Chermometer  placed 

within  the  bos  inclosin 

gthe 

Veh 

TicAL  Fob 

CE  Magjje 

tometer,  f 
I88I. 

or  each  As 

TRONOinCA 

L  Day. 

Davs  of 

the 
Month. 

Januan-. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

0 

^ 

Q 

^ 

^ 

^ 

Q 

0 

0 

0 

0 

1          „ 

I 

6o-5 

59-8 

57-4 

6o^8 

63-0 

68-9 

65^7 

65-4 

633 

63-9 

58^5 

64^4 

2 

6r6 

6r3 

59-6 

59^6 

63-1 

68-9 

66-2 

65-7 

64^0 

63^o 

6o^3 

63^8 

3 

6r5 

63-2 

59^6 

58^8 

62-2 

69'4 

67-2 

65"9 

64-4 

63^6 

63^2 

63^2 

4 

6r2 

63-1 

6o^8 

6o'5 

62-8 

68-9 

69-3 

67-2 

647 

63-5 

65^1 

62^5 

5 

59-5 

6ro 

62^4 

6r3 

63^8 

65-6 

70^3 

68^o 

65^i 

62-7 

65^3 

62-6 

6 

59-0 

58-7 

62^0 

6o^q 

65-5 

64-6 

67^6 

67-0 

65-2 

64-4 

64^6 

62^+ 

7 

59-8 

58-3 

6r7 

6r. 

65^  I 

63^4 

64^6 

66-6 

65-2 

65'0 

64-1 

63^3 

8 

6o-2 

6o^i 

6o"j 

62^3 

64^2 

63-3 

64-6 

65^8 

65^8 

64^1 

64-4 

63-3 

9 

6o-3 

6i-4 

6r5 

63^2 

62^8 

63^  I 

66-2 

64-4 

65^7 

63-6 

63-8 

63^2 

10 

6o^i 

6rT 

62^5 

63^4 

6r6 

63^o 

67*5 

64^2 

65^0 

64-3 

64*3 

62^4 

1  1 

5q-6 

59-8 

62^9 

63^4 

62^2 

64^3 

68^7 

64^1 

64-9 

65^i 

64^8 

62^0 

12 

o8^4 

59-9 

6r6 

63-0 

63o 

65^2 

69^6 

64^3 

647 

64^6 

6r8 

i3 

55^2 

6o^o 

6o^o 

63-7 

647 

6v6 

69-8 

64^0 

6+^2 

64-6 

6ri 

14 

53^8 

6o-6 

6o-6 

63-6 

65^8 

64-3 

70"9 

63^7 

65^7 

63^4 

647 

62^0 

i5 

55'o 

6ri 

6ro 

63^1 

65- 1 

64^9 

7r8 

64^4 

65^0 

6.7 

636 

62^0 

16 

53-3 

6o-8 

6r3 

63-6 

64^4 

65-8 

7r8 

65-8 

647 

6o^9 

63^i 

6i-6 

17 

52^4 

6o^q 

6r:-, 

63^8 

63^q 

66-4 

70-9 

65^4 

65^8 

6ro 

63^2 

6i-i 

18 

53-3 

62-2 

6r8 

63^6 

64-5 

65-3 

71-2 

65-4 

66-9 

60-4 

63-2 

6o^2 

'9 

;       54-2 

6o'5 

6i-8 

62-4 

63-9 

64^9 

7r2 

6o-3 

66-6 

6ro 

63^0 

6r4 

20 

.53-2 

59-8 

6i-2 

62-3 

64-0 

65'5 

68-0 

65-1 

67-4 

63-2 

6i-3 

21 

5i-7 

59-3 

6o^i 

62-1 

65-0 

66-0 

66^7 

64-9 

67-. 

63-5 

63-6 

6i-4 

22 

52-6 

08-9 

09^8 

62-8 

66-2 

65^5 

65-6 

65^2 

65-4 

63^4 

63-9 

6o-o 

23 

54-1 

597 

6o'7 

63-0 

67^i 

65'4 

66-8 

65-9 

65^9 

63-5 

63^2 

57-5 

-+ 

53-9 

6o'i 

6o^8 

66^3 

65^3 

66^i 

65  ■o 

67^i 

63-2 

63^3 

56"  I 

20 

oro 

6o'i 

6o5 

64-4 

66-4 

64*9 

64^3 

65^6 

66^7 

62-3 

63^5 

56^4 

26 

52^2 

6o'o 

6o^6 

62^6 

66^9 

65^5 

64^0 

65^  I 

66^o 

62^o 

62^4 

58^6 

27 

56^4 

59-5 

59-8 

62^6 

67^3 

656 

63-4 

63-7 

65^8 

6o^5 

625 

59^6 

28 

58-8 

58-8 

6o'9 

63-1 

68-3 

65^6 

64^6 

63^6 

65-2 

6o^4 

63-5 

5q^3 

2q 

6o-8 

6i-3 

63^5 

66-5 

65^6 

66-2 

63-9 

647 

6o"4 

63^3 

59-6 

3o 

0! 

601 

6o^3 

60-5 

63^8 

66^6 
68-3 

65-0 

66^0 
65-2 

640 
63-0 

64-5 

59-2 
57^5 

63-9 

59"9 

597 

MADE    AT    THK    RoYAL    OBSERVATORY,    GREENWICH,    l.\    TIIK    V'EAU    IS81. 


(ix) 


T.uJi 

.!•:  XI.-Mi 

;.VN'    MON'TIILV    DKTER.\n\AriOX    f 

f  the  Vertical  Magnetic  Force,  exprcsscil  in  terms 

of  the  Mean  Verlicai  Force 

'or  tli(5   Year,  ami  <liiniiiislieil   li 

V   a  Constant   (0-96000   nearly), 

uncorrected  for  Tem 

pekature. 

at  every  Hour  of  the  Day  ; 

)btaim-tl  by 

taking  the  ^ri:.VN  (if  ; 

11  ilic  DiiTEiiMiNATio.vs  at  the  same  Hour  0 

f  the  Day  through  each  Month. 



o 

.laimary. 

Fc'liruary. 

iMarcli. 

April. 

May. 

1 001. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

,  o'0233i 

0^02624 

©■0259 1 

0-02672 

o^o2834 

o^o3o74 

o'o32  44 

0^02968 

0^02977 

0^02629 

0-02639 

0-02366 

I 

•02352 

■02641 

•02616 

•02698 

•02874 

•o3i  l5 

•03285 

•o3oo8 

■o3oo8 

■0265l 

•02663 

•02388 

2 

•02369 

■02654 

•02644 

•02730 

•0291 1 

•o3i55 

•03326 

■03042 

•o3o3o 

•02671 

•02684 

•02407 

3 

■0238o 

•02665 

•02676 

•02757 

•02939 

•03191 

•o336o 

•03075 

•o3o5i 

•02692 

•02700 

-02419 

4 

•02388 

•02670 

•02698 

•02776 

•02967 

•03223 

•o3388 

•o3o99 

•03069 

■02708 

•02702 

-02427 

5 

■02403 

•02678 

•02713 

•02797 

•02987 

•03243 

•03398 

•o3 1 1 2 

•o3o85 

•0271  I 

•02708 

-02431 

6 

•02412 

•02680 

•02719 

•02806 

■02996 

•o3256 

•03408 

•o3ii5 

■o3og3 

•02718 

•02709 

•o243.'i 

7 

•0241  + 

•02680 

•02722 

•02809 

•02997 

•03258 

•03414 

•o3i  16 

•o3ioo 

•02723 

•02710 

•02404 

8 

•02410 

•02672 

•02715 

•02814 

■02993 

•o3256 

•03415 

■03l22 

•o3io6 

■02720 

•02707 

•02428 

9 

•02401 

•02654 

•02693 

•02806 

•02982 

•03248 

■03414 

•o3i  17 

•o3 1 00 

■02715 

•02700 

■02415 

lO 

•02395 

•02646 

•02687 

•02794 

•02970 

•00232 

•03396 

•o3io6 

■03093 

•02708 

•02694 

-02401 

11 

•02399 

•0265 1 

■02694 

•02800 

•02966 

•o32ii 

•03377 

■03095 

•o3o88 

■02701 

•02694 

•02397 

I  2 

•023g5 

•02654 

•02696 

•02805 

•02955 

■o3i8o 

•o3356 

•o3o82 

•o3o8o 

■02695 

•02690 

•02393 

i3 

•02395 

•02653 

•02692 

•02797 

•02909 

•03145 

■o3325 

•o3o65 

•03064 

•02680 

•02680 

•02377 

>4 

•02389 

•02649 

•02685 

•02786 

•02920 

•o3i  17 

•o33o2 

•o3o5o 

■o3o5o 

•02666 

•02667 

•02066 

ID 

•02386 

•02644 

•02672 

•02771 

•02903 

•o3og3 

■o32S3 

•o3o33 

•00042 

•02653 

•02658 

•023og 

i6 

•o238o 

•02640 

•02662 

•02760 

•02886 

•03076 

•03268 

■o3oi8 

•o3o3i 

■02644 

•02652 

•o235o 

'7 

•02372 

•02633 

•02657 

■02748 

•02871 

•o3o62 

•03253 

•o3coj 

•o3o23 

•02633 

•02645 

•02348 

i8 

•02363 

•02628 

•0265o 

•02740 

•02835 

•03048 

•o3236 

•02994 

•o3oi8 

•02628 

•02643 

•02344 

'9 

■02360 

•02629 

•o265i 

•02701 

•02844 

■03042 

•o323o 

•02982 

•o3oi2 

•02629 

•02647 

•02340 

20 

•02352 

•o263i 

■02648 

■02718 

•02804 

•o3o38 

•03220 

■02969 

•o3oo  I 

•02622 

•o265o 

•02340 

21 

■02343 

•02625 

•02637 

■02702 

•0283i 

•o3o37 

•o3225 

•02955 

■02g85 

•02608 

■02653 

•02343 

22 

•02332 

•02613 

•0261  2 

•02682 

■02828 

■o3o36 

•03224 

■02947 

•02971 

■02588 

•02648 

•02341 

23 

•0232  1 

•02605 

•02593 

■02660 

■02824 

•03041 

•o3223 

•02943 

■02963 

•02577 

•02647 

■02339 

rAi-.i.i-  xii 

. — IMo-Niii 

.Y  Mkans 

of  Rkaui.nc 

",s  of  the  Thermomet 

ER  placed 

within  the 

box  iaclos 

ing  the  Vektical  Force 

yij 

IGNETOMET 

EK,  at  each  of  the  ort 
1881. 

binary  Hoi 

rs  of  Obse 

rvation. 

=ll  i 

January. 

February. 

Afarch. 

April. 

May. 

June. 

July. 

Augu-it. 

September. 

October. 

November. 

December. 

h 

0 

0 

0 

0 

0 

0 

0 

0 

0 

„ 

0 

o 

567 

6o^4 

6o^7 

62^4 

64^8 

65^5 

67^4 

6o^o 

65'4 

62 

6 

63^4 

6ri 

I     j 

56-8 

6o^5 

6o^9 

62^6 

65^o            65^8 

67^6 

65^3 

65-6 

62 

8 

63^5 

6 10 

2 

56^9 

6o-5 

6i-o 

62^7 

65^2             65^9 

67-9 

65-5 

65'7 

62 

9 

63-5 

6r4 

3 

57-2 

60-5 

611 

62^8 

65^3            66^  I 

68^o 

65-6 

65-8 

60 

0 

63^6 

6i-4 

9 

57^3 

6o^3 

612 

63-1 

65^4 

66^2 

68^3 

65-8 

66^  I 

63 

I 

63^7 

61-2 

21 

56  •S 

6o^3 

6o^9 

62^I 

64^3 

64^6 

66^7 

64^5 

6o^o 

62 

0 

63^5 

6o-S 

22 

56^5 

60-3 

6o'7 

62-1 

64-4            64^8 

66^8 

64^5 

65^i 

62 

0 

63^4 

6o^7 

25 

56^5 

6o^i 

6c^7 

62-2 

64^5            65^o 

6-j-o 

64^6 

65-2 

621 

63-5 

6o-S 

Greenwich  Magnetical  and  Meteorological  Observations,  1881. 
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llEnUfTrON   OF   THE   MAGNETIC   OBSERVATIONS 


Table  XIII. 


J:u„u,rj.. 
February. 
Jlareh  . . . 
April . .  .  . 

May 

June  .  . .  . 

July 

August  . . 
September 
October  .  . 
November 
December 


Mean  Verticai,  Maonetic  Force  in  each 
Month,  uncorrected  for  Temi-erature. 


Expressed  in  terras  of  the 
Mean  Vertical  Force 

for  the  Ykak,  and 

diminished  bj-  a  Tonstant 

(o-96ooo  nearly). 


Expressed  in  terms 

of  (iAiss's  Unit 

measured  on  the 

Metrical  System, 

and  diminished  hy  a 

Constant  (4' 19889 

nearly). 


Mean  Temperature. 


0'02o77 
•02647 
•02668 
•02757 

•02qio 


c 1 0^9 7 
•I  1677 
•I  1669 
•12059 
•12741 


■03141 

•10738 

•oo3i6 

•14504 

•03042 

•  1 33o5 

•03043 

•I  3309 

•02665 

•I  i656 

•02675 

■I  1700 

•02383 

•10423 

56-8 
6o^4 
6o^9 
62^5 
64^9 
65^5 
67-5 
65^1 
65-5 
62-6 
65^5 
6i-i 


The  unit  artopteil  in  cnlnuiu  ,^  is  the  Miilinieln-Milligramme-Second  Unit.    T"o  express  the  forces  on  the  Centimkre-Grauinic-Second  (C.G.S.)  system. 

the  nunihers  must  lie  divided  by  10,  eq\iivalent  to  shifting  the  decimal  point  one  step  towards  the  left. 
The  value  0-96030    of  Vertical  Force  corresponds  to  4- 19889  of  Gauss's  Unit  on  the  Metrical  (Millimetre-MilligraMune-Second)  ."iystem,  and  to 

o'4i989  on  the  O.G.S.  system. 

CoTMniencing  with  the  month  of  .lune  a  diffi  rent  value  of  the  time  of  vibrati( f  the  magnet  in  the  vertical  plane  was  adopted  in  the  reduction  of  llie 

observations. 
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Tai;lk  XIV 

—Mi;  AX, 

llaou^li 

tliu  Range  nf  .Month 

<,    of    tilt;    ]\I0XT1II-Y 

JSIean   Deteuminatidn.' 

of  the 

Diurnal   Inequalities  of 

Declination,  Houizoxtal  Fokcic,  uimI  Vkutical  Fokck,  lor  tlio  Year  1881 

(TAc  Results  for  Ilorizonldl  FortT  iind  I'crlkut  Force  arc  not  corrected  for 

Teiiijici 

(ilHrc.) 

January  to  December. 

Hour, 

Greenwich  Mean 

Solar  Time. 

Inequality  of 
Deeliuatiou. 

Equivalent  in  terms  of 
Gauss's  Unit  measured 
on  the  Metrical  System. 

!          Inequality  of 
llorizontal  Force. 

Equivalent  in  terms  of  1 
Gauss's  Unit  measured 
on  the  MetriciJ  System. 

Inequality  of 
Vertical  Force. 

Equivalcnt  in  terms  of 
Gauss's  Unit  measured 
on  the  Metrical  System. 
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4- 
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— 
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— 
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i5 
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— 
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1 

— 

74 

— 
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Hour, 

Mean  Readings  c 

f  Thermometers. 

Greenwich 
Mean  Solar 

Time. 

Horizontal  Force. 

Vertical  Force. 

h 
0 
I 

63  -oo 
63 -16 

62  -95 

63-14 

2 

63-32 

63  -25 

3 

63  -48 

63-38 
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63-48 
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62  -79 

62-58 
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62-61 
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The  unit  a 

dopted  in  columns  3,  5 

and  7  i 

3  the  Millimetre-J 

Iilli«;ramme-Second  Unii 

.     To  express  the  inequalities  on  the  C 

L'Utimctrc- 

GIninime-Secoii 

a 

(C.G.S)  system, 

he  uum 

)ers  must  be  divic 

ed  by  10,  equivalent  to  s 

lifting  the  decimal  point  one 

step  towards  the  lef 
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INDICATIONS 

OF 

MAGNETOMETERS 

ON  THREE  DAYS  OF  GREAT  MAGNETIC  DISTURBANCE. 


1881. 


Indications  of  the  Magnetometek^ 
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Temperature. 
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Temperature. 
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Jan.  3 1 

Jan.  3: 

Jan.  3l 

Jim.  3 1 

Jan.  3 1 

o.    o 

18.  32.  45 

•0487 
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-1248 

-2252 
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■0262 

•I  146 

7.  3o 
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1 7.  56.  3o 

•0297 

7.  i5 

•1202 

•2170 

11.45 

•0267 

•ii68' 
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So.  5o 

•0477 

0.    2 

-.246 

-2249 

0.  3o 

•0265 

•1159 

7.34 

18.    1.20 
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7.20 

•1233 

•2225 

11.54 

•026S 

•I  172 

0.  14 

31.55 

•0483 

0.  29 

-1269 

-2290 

0.45 

•0265 

■1  l5q 

1   7-37 
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•o3oi 
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•1186 
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12.    5 
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0.  46 
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•2256 
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•1168 
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7.39 

•1226 
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•1172 

0.33 

36.30 
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-2269 
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7.46 

1 7.  53.    0 

•0278 

7.46 

•1182 
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iiig 
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12.45 
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0.47 

36.    5 

•0004 

I.  i5 

•1252 

-2260 

1.37 

•0269 

•1176 

8.    8 

34.  10 

•0490 

7.52 

•I20I 

•2168 

i3.  i5 

•0270 

•1181 

0.  57 

39.50 

•0024 

1.  iq 

•1248 

•2202 

1.48 

•0274 

•1198 

8.  12 

44.  5o 

•o55o 

7.58 

•I23l 

•2222 

l3.  3q 

•0271 

•11 85 

1.    6 

36.  40 

•o5o8 

1.23 

-i25o 

-2256 

2.    0 

•0271 

•1185 

8.25 

7.    0 

•o352 

8.    5 

•I  195 

•2157 

13.53 

•0272 

■I  190 

I.  i3 

40.    0 

■o52o 

I.  3o 

•1243 

-2243 

2.37 

•0276 

•1207 

8.  3o 

21.    0 

•0425 

8.    8 

•1217 

•2197 

14.  12 

•0271 

-Ii85 

I.  18 

39.  i5 

•o52i 

1.36 

•1252 

•2260 
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•0283 

-1238 

8.38 

9.15 

•o363 

8.  14 

•I  154 

•2o83 

14.  28 

•0272 
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41.45 

•o534 

1.40 

•1249 
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-1238 
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•0415 
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•21 53 
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3.56 
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•0435 

8.27 

•1176 
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•0272 
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1.42 

36.  1 5 

•o5o5 
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•1244 

•2245 
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•o3o4 

-1029 
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•0431 

8.32 

•1 196 

•2l5q 

16.23 

•0271 

•il85 

1.  02 

46.    0 

•0057 

2.  19 

•1265 

•2283 

4.  12 

•o3o5 

•1334 

,    9.  12 

24.    5 

•0441 

8.  43 

•1212 

•2188 

16.37 

•0272 

•I  190 

2.    6 

37.  55 

•o5i4 

2.  36 

-1261 

•2276 

4.  26 

•o3i7 

•1387 

9-  '9 

23.  20 

•043s 

9.    4 

•1225 

•2211 

17-47 

•0272 

•I  iqo 

.->.  23 

41.  35 

•o533 

2.57 

•1288 

•2324 

4.34 

•o320 

•1400 

9.24 

24.35 

•0444 

9.    6 

•I22I 

•2204 

19.    7 

•0274 

•1198 

2.  00 

41.  5o 

•o534 

3.  26 

•1261 

•2276 

(t) 

9-3o 

21.55 

•0430 
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•i23o 

•2220 

19.36 

•0274 

•II98 

2.38 

38.  40 

•0019 

3.  3 1 

•1267 
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4.57 

-o3i9 

•1395 

9.32 
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■0441 
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•2207 
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•0275 
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3.    0 

46.  3o 

•o56o 
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21.2 

•1298 

•2342 

4.32 
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•o5o7 

3.  56 
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6.  53 

■o335 
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23.  59 

29.35 

•0470 

*•* 

j    4.40 

37.45 

•o5i3 

3.59 

•■379 

•248g 

6.57 

•o332 

•1452 

21.  04 

•1324 

•23go 

1   4-43 

37.    5 

•o5og 

4.16 

•'444 

■260  6 

7.    3 

•0334 

1 

•1460 

The 

indications  are  taken  IVom  the  sheets  of  the  Photographic  Record.     The  Symbol  *" 

*  denotes  liiat  the  magnet  has  been  g 

enerally  in  u 

state  of  slight  agitation,  and  llie  Symbol  (f)  that  the  register  has  failed  between  the 

preceding  and  following  readinsrs. 

For 

the  Hori/nntal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 

Ihc 

constant  by  which  the  values  of  Horizontal  Force  are  diminished  is  o-S6oo  i:early,  a. 

>  expressed  in  parts  of  the  whole  Hori 

lontal  Force. 

equivalent  to  r5523  in  terms  of  Gauss's  Unit  measured  on   the  Jletrical  (.Millimetre 

Milligramme-Second)  system.     The  c 

orrespondiiig 

constant  for  ^'erlical  Force  is  0-9600  nearly,  equivalent  to  4*1989  in  terms  of  Gauss' 

s  Uuil.     To  express  the  Metrical  men 

sures  on   the 

C.G.S.  (Centimctre-Gramme-Second)  system,  the  numbers  must  be  divided  by  10, 

equivalent  to  shifting  the  decimal  po 

lit    one   step 

towards  the  left. 

Septc 

mber  12.  The  value  at  19''.  39"'.  for  Horizontal  Force  has  been  inferred;  from  20''.  ,V".  till  20''.  16'". 

the  Horizontal  Force  spot  of  light  was  off  th 

J  sheet  in  the 

(1 

irection  of  decrettsint/  force. 

Septe 

mlier  13.  The  value  for  Western  Declination  at  6'".  59"'.  is  somewhat  uncertain  on  account  of  fainlne 

-s  of  the  photographic  trace. 

AT  TiTE  Royal  Omsicrvatory,  Greenwicit,  in  the  Year  18S1. 
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„ 

2t.    0 

65  0 

647 

0.     0 

6S-.? 

65-0 

3-    0 

66-1         656 

22.     0 

66  0 

6s -2 

22.    0 

65' 

64-7 

I.     0 

65-6 

65 -3 

9-   0 

67  -0          66  -o 

23-     ° 

66-2 

65  '3 

23.    0 

65  •> 

64-8 

2.     0 

66  •o 

6s-5 

21.   0 

65-9         65-1 

24.     0         j      00-2      1       05-5 

Greenwich  Magnetical  aj^d  Meteorological  Observations,  1881. 
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Observations  of  the  JIagxettc  Dip, 


Results  of  Obsekyatioxs 

of  Magnetic  Dip,  on  each  Day  of  Observation. 

Day  and 

Length 

Day  and 

Length 

Approximate  Hour, 

Needle. 

of 

Magnetic  Dip. 

Observer. 

Approximate  Hour, 

Needle. 

of 

Magnetic  Dip. 

Observer. 

1881. 

Needle. 

1881. 

Needle. 

<1 

h 

0       /     // 

d        h 

0       ,      „ 

January       4. 

2 

D  I 

3  inches 

67.34.  II 

N 

M.iy            24.    2 

D2 

3  inches 

67.  04.  10 

N 

6. 

2 

U2 

3      „ 

67.  35.  42 

N 

3o.    3 

Di 

3      „ 

67.32.08 

N 

i5. 

I 

C. 

6      „ 

67.  36.  27 

N 

3i.    0 

D  I 

3      „ 

67.  35.  iS 

X 

22. 

1 

C  2 

6     „ 

67.35.  i3 

N 

25. 

20. 
26. 
3i. 
3i. 

0 

2 

'2 

I 
2 

D  I 
B  I 
D2 
B2 
B  I 

3      „ 
q      » 
3      „ 
9      " 
9      '• 

67.36.    3 
67.32.58 
67.  36.  52 
67.  35.  ig 
6j.  38.  40 

N 
N 
N 
N 
N 

June            3.    3 

9.    2 

10.    I 

10.    2 

16.    2 

C  I 
C2 
C  1 
D2 
D  I 

6      „ 
6      „ 
6      „ 
3      „ 
3      „ 

67.32.  14 
67.34.  10 
67.  34.  40 
67.34.38 
67.36.55 

X 
N 
N 
N 
N 

February     3. 
12. 
16. 
iq. 
23. 
24- 

2 
I 
2 
2 

2 

I 

Di 
C  2 
D2 
Ci 
B  I 
B2 

3      „ 
6      „ 

3      „ 
6      „ 
9      " 
Q       » 

67.37.27 
67.  35.  28 
67.  37.  i5 
67.  36.  38 
67.  35.  12 
67.  34.  22 

N 
X 
N 
N 
N 
N 

21.  2 

22.  2 
29.    2 
29.    3 

29.  23 

30.  2 

B  I 

B2 

B2 
Di 
B  I 
D2 

9     „ 
9     ,, 
9     „ 
3      ., 

9      „ 
3      ,, 

67.33.  18 

67.32.  9 

67.33.  7 
67.  33.  46 
67.  34.  43 

67.34.  23 

N 
N 

N 
N 
N 

N 

24. 

2 

D  I 

3      „ 

67.  35.  36 

N 

25. 

I 

B2 

9      " 

67.  34.  33 

N 

July              5.    0 

C2 

6      „ 

67.  35.  37 

N 

25. 

2 

C  2 

6      „ 

67.36.    8 

N 

5.    2 

C  I 

6      „ 

67.  34.  58 

N 

25. 

3 

C  I 

6      „ 

67.  35.  42 

N 

12.    0 

B2 

9      „ 

67.  33.  28 

N 

28. 

2 

B  I 

9     " 

67.35.  19 

N 

14.    I 
i5.    2 

B  I 

B2 

9      „ 
9      „ 

67.  33.  39 
67.  33.  20 

N 
X 

:\Iarcli          8. 

0 

C2 

6     „ 

67.35.  29 

N 

21.    2 

Di 

3      „ 

67.  33.  3y 

N 

8. 

1 

D2 

3      „ 

67.  35.  54 

N 

26.    2 

Di 

3      „ 

67.  35.  23 

N 

10. 

2 

C  I 

6      „ 

67.34.  1 5 

N 

27.    I 

D2 

3      „ 

67.  33.  46 

N 

1 5. 

2 

Di 

3     „ 

67.  35.  47 

N 

27.  23 

C2 

6      „ 

67. 36.  45 

N 

16. 

2 

B2 

9      » 

67.  34.  28 

N 

28.    I 

D2 

3      „ 

67.36.  27 

N 

18. 

I 

C  1 

6     „ 

67.  35.  29 

N 

28.23 

Di 

3      „ 

67.35.48 

N 

18. 

2 

U2 

3      ,, 

67.35.  28 

N 

23. 

2 

B  I 

9      >' 

67.  34.  37 

N 

August        9.    0 

C  I 

6       , 

67.  33.  04 

N 

25. 

I 

B2 

9      " 

67.  34.  20 

N 

9.    2 

C  2 

6      '„ 

67.  34.  40 

N 

25. 

2 

C2 

6     „ 

67.  35.  52 

N 

16.    2 

B  1 

9      „ 

67.32.58 

N 

3o. 

0 

C  I 

6     „ 

67.  35.  20 

N 

18.    2 

C  2 

6      „ 

67.34.  12 

N 

3o. 

2 

Di 

3      „ 

67.35.  18 

N 

19.    2 

22,    2 

D2 
Di 

3      „ 
3      „ 

67.  33.  58 
67.33.58 

N 
N 

April            4. 

2 

C2 

6     „ 

67.  33.  56 

N 

25.  22 

B2 

9      „ 

67.  34.  48 

N 

7- 

2 

Da 

3      „ 

67.  35.  33 

N 

26.     0 

B  I 

9     „ 

67.  33.  10 

N 

8. 

2 

Bi 

9      » 

67.  34.  53 

N 

26.     2 

C  I 

6      „ 

67.  33.  43 

N 

18. 

1 

Di 

3      „ 

67.  34.  55 

N 

3o.    0 

B  2 

9     „ 

67.33.    5 

N 

20. 

I 

B2 

9      » 

67.  34.  10 

N 

3o.    2 

C'2 

6     „ 

67.  33.  3o 

N 

21. 

0 

C  I 

6      „ 

67.34.  12 

N 

3o.  23 

Bi 

?      „ 

67.34.14 

N 

21. 

I 

Di 

3      „ 

67.  34.  29 

N 

3i.    2 

D2 

3      ., 

67.  34.  23 

N 

21. 

2 

D2 

3      „ 

67.  35.  38 

N 

28. 

1 

C2 

6      „ 

67.  35.  37 

N 

September   i.    i 

C  1 

6      ., 

67.  34.  40 

N 

28. 

2 

C  1 

6      „ 

67.  35.  19 

N 

6.    0 

B  I 

9     „ 

67.32.48 

N 

28. 

23 

B  1 

9      „ 

67.  33.  28 

N 

6.    2 

B2 

9     „ 

67.  32.    0 

N 

29. 

2 

D2 

3      „ 

67.  34.  40 

N 

9.    I 
9.    2 

C  2 

D2 

6     „ 
3      „ 

67.35.  0 
67.  34.  44 

N 

N 

-May             5. 

23 

B2 

9      .. 

67.33.     I 

N 

16.;  2 

D  I 

3      „ 

67.35.    3 

N 

6. 

0 

C  2 

6      „ 

67.  34.  10 

N 

20.    1 

B2 

9     „ 

67.32.    6 

N 

6. 

2 

B  I 

9      .. 

67.33.17 

N 

22.    I 

C  I 

6     „ 

67.35.27 

N 

12. 

2 

c;  1 

6     „ 

67.  33.  45 

N 

22.    2 

C2 

6     „ 

67.  34.  20 

N 

1 3. 

0 

Di 

3      „ 

67.  35.  29 

N 

28.    0 

B  I 

9     ., 

67.  33.  5o 

N 

1 3. 

2 

B  2 

9      >. 

67.  33.  42 

N 

28.    2 

B2 

9     >, 

67.  33.  3o 

N 

31. 

I 

D2 

3      „ 

67.  33.  23 

N 

29.    I 

C2 

6     „ 

67.35.  19 

N 

24. 

0 

Bi 

9      >. 

67.  34.  10 

N 

3o.    0 

D2 

3     „ 

67.  35.  3o 

N 

24. 

I 

B2 

9     .. 

67.34.    4 

N 

3o.    2 

C  I 

6      „ 

67.  33.  59 

N 

Thci 

nitial  N  is  that  of  Mr.  Nash. 

AT  TUE  Royal  Observatory,  Greexwicii,  i.\  the  Year  ISSl. 
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Results  of  Observations  of  Magnetic  Dip,  on  each  Day  of  Observation — concluded. 

Dav  aud 

Length 

Day  and 

Length 

Approximate  Ilonr, 

Needle. 

of 

Magnetic  Dip. 

Observer. 

Approximate  Hour, 

Needle. 

of 

Magnetic  Dip. 

Observer. 

1881. 

Needle. 

1881. 

Needle. 

d 

h 

0       ;      „ 

d      h 

0      ,     „ 

October        4. 

2 

C2 

6  inches 

67.  33.  46 

N 

November  26.    0 

B  I 

9  inches 

67.32.    6 

N 

0. 

2 

r.  I 

q     V 

67.  3o.  56 

N 

26.    1 

B2 

9      >. 

67.02.  28 

N 

12. 

0 

C  I 

b      „ 

67.  35.  32 

N 

2g.    0 

C2 

6      „ 

67. 34.  33 

N 

1 3. 

0 

B  J 

q    ., 

67.  34.  52 

N 

3o.    I 

Di 

3      „ 

67.33.37 

N 

i3. 

2 

15  2 

9     " 

67.34.38 

N 

iq. 

1 

C  I 

t>    „ 

67.  35.  54 

N 

December    2.    1 

C  I 

6      „ 

67.  04.  49 

N 

iq. 

2 

C2 

6     „ 

67.35.33 

N 

6.    I 

Di 

.-)     „ 

67.35.  23 

N 

26. 

0 

D2 

3      ,, 

67.  34.  37 

N 

6.    2 

D2 

3      „ 

67.35.  28 

N 

26. 

2 

Di 

0      ,, 

67.  33.  57 

N 

i3.    I 

B  I 

9      :, 

67.  3i.55 

N 

3i. 

2 

C  I 

6      „ 

67.  35.  36 

N 

i3.    2 

20.    2 

B2 
C2 

9      ,, 
6      ,, 

67.  33.    6 
67.  35.  39 

N 
N 

November   0. 

1 

Di 

0      „ 

67.  35.  5q 

N 

22.    I 

B  I 

9      ,> 

67.  33.  47 

N 

1 1. 

2 

C"  I 

6      „ 

67.  33.  45 

N 

22.23 

C  I 

6      ,, 

67.  33.  35 

N 

16. 

2 

C2 

6      ., 

67.34.47 

N 

23.      2 

C  2 

6      „ 

67.  35.  29 

N 

17- 

2 

B  I 

9      .' 

67.34.28 

N 

2g.    0 

B2 

9            !. 

67.32.  58 

N 

18. 

I 

B2 

9      .. 

67.  34.  39 

N 

29.     2 

D  I 

3      „ 

67.  35.  49 

N 

iS. 

2 

D2 

.5      „ 

67.  34.  44 

N 

3o.    2 

D2 

0      „ 

67.  35.    2 

N 

24. 

I 

D2 

3      „ 

67.  34.  5o 

N 

The  initial  N  is  that  of  Sir.  Nash. 
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Monthly  and  Yearly  Means  of  Magnetic  Dip, 


Monthly  Means  of  Magnetic  Dip. 


Month, 


B  I, 

9-inch  Needle. 


Number 

of 

Observations. 


B  2, 

9-inch  Needle. 


Number 

of 

ObserratioDS. 


Ci, 

6-inch  Needle. 


Number 

of 

Observations. 


January  . 
February 
March  .. 
April  . .  . 
JlilV  .... 
Juno  .... 
July  .... 
August  . . 
September 
October  . 
November 
Deoomber . 

Means 


35.  49 
35.  1 5 

34.37 
34.  10 

33.  43 

34.  o 
33.  3g 
33.  27 
33.  19 

32.  54 

33.  17 
32.  5i 


67.  35.  19 
67.34.  28 
67.  34.  24 
67.34.  10 
67.  33.  36 
67.  32.  38 
67.  33.  24 
67.  33.  57 
67.  32.  32 
67.34.  38 
67.  33.  33 
67.33.    2 


67.  33.  53 


67.  33.  37 


Sum 

23 


67.  36.  27 
67.36.  10 
67.  35.  I 
67.  34.  45 
67.  33.  45 
67.  33.  27 
67.  34.  58 
67.  33.  48 
67.  34.  42 
67.  35.  41 
67.  33.  45 
67.  34.  1 2 


67.  34.  47 


Sum 


January  .  . 
February  . 
March . . . . 
April    .  .  .  . 

May   

June 

July 

August .  . . 
September 
October  . . 
Nuvember 
Dcrr-mbcr 

Means 


C  2, 
6-inch  Needle. 


Number 

of 

Observations. 


67.  35.  1 3 
67.  35.  48 
67.  35.  40 
67.  34,  47 
67.  34.  10 
67.34.  10 
67.  36.  1 1 
67.34.  7 
67.  34.  53 
67.  34.  39 
67.  34.  40 
67.  35.  34 


D  I, 
3-inch  Needle. 


Number 

of 

Observations. 


67.  35. 


67.35.  7 
67.36.31 
67.  35.  33 
67.  34.  42 
67.  34.  35 
67.  35.  20 
67.  34.  56 
67.  33.  58 
67.35.  3 
67.  33.  57 
67.  34.  48 
67.  35.  36 


Sum 

23 


67.35.    5 


Sura 

23 


D2, 
3 -inch  Needle. 


67.  36.  17 
67.  37.  i5 
67.  35.  41 
67.35.  17 
67.  33.  47 
67.  34.  3o 
67.  35.  6 
67.  34.  10 
67.35.  7 
67.  34.  37 
67.  34.  47 
67.35.15 


67.35.    5 


Number 

of 

Observations. 


Sum 
23 


For  this  table  the  montlilj  means  liave  been  formed  without  reference  to  tlie  hour  at  which  the  (>bscr\'ation  was  made  on  each  day. 
In  combining  the  monthly  results,  to  form  the  annual  means,  weights  have  been  given  proportional  to  the  number  of  observations. 


AT  THE  Royal  Observatory,  Greenwich,  ix  the  Year  1S81. 
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Ykarlt  Means  of  Magnetic  Dip  for  each  of  the  Needles,  and  General  Mean  for  the  Year  1881. 


Lengths  of  the 

several 
Sets  of  Needles. 


g-inch  Needles 


6-inch  Needles 


3-inch  Needles 


B  1 
B2 

C  I 
C2 

D  I 
D2 


Number  of 

Observations 

with  each 

Needle. 


Mean  Yearly  Dip 

from 

Observations  with 

each  Needle. 


23 


67.  33.  53 
67.  35.  3y 

67.34.47 
67.  35.    I 

67.  35.    5 
67.  35.    5 


Mean  Yearly  Dip 

from  each 

Set  of  Needles. 


67.  35.  45 


67.  34.  54 


67.  35.    5 


Mean  Yearly  Dip 

from  all  the 
Sets  of  Needles. 


>     67.  34.  35 


KOYAL  OBSERVATORY,   GREENWICH. 


OBSERVATIONS 


DEFLEXION    OF     A    MAGNET 


ABSOLUTE    MEASURE 


HORIZONTAL     FORCE. 


1881. 


GrRKES^^CH    MaGNETICAL    AND   METEOROLOGICAL    OBSERVATIONS,    1881.  D 


(xxvi)     Observations  of  Deflexion  of  a  Macinet  and  Computations  fou  Absolute  Measure  of  Hobizontal  Force, 


Abstract  of  the  Observation's  of  Deflexion-  of  a  Magnet  for  Absolute  Measure  of  IIorizon-tal  Force. 

Month  anil  Day, 
i8Si. 

Distances 

of 
Centres 

of 
Magnets. 

Temperature. 

Observed 
Deflexion. 

Mean  of  the 
Times  of  Vibration 

of 
Deflecting  Magnet. 

Number 

of                     Temperature. 
Vibrations. 

t 

.TaiuiarT               28 

fi. 

1  -o 
1  -3 

39  -6 

10.47.  56 

4.54.      2 

5  -630 
5  -630 

100 
100 

38-9 
40-1 

N 

Felirimry              26 

I  -o 
1  -3 

46-8 

10.47.  i5 
4.  53.  39 

5  -631 
5  "635 

100 

100 

47-1 

48 -9 

N 

March                   29 

1  -o 
1  -3 

53  •! 

10.  45.  39 
4.  52.  46 

5  -632 
5  '632 

100           1           53  '4 
100           I           57  -8 

.\ 

April                     29 

1  -o 
I  '3 

57-9 

10.44.49 
4.  52.  36 

5  '635 
5  ■635 

100                     58  "8 
100           1           59*2 

N 

!May                      3 1 

I  -o 
I  -3 

-8-q 

10.  41.  58 
4.51.  14 

5  -640 
5  -640 

100 
100 

79-1 
81  -4 

N- 

June                       3o 

1  -o 

73-2 

10.  43.  12 
4.  5i.  46 

5  -604 
5-644 

100           1           74-9 
100           1           70-5 

X 

July                        29 

i-o 

1  -o 

73-1 

10.  42.  1 1 

4.51.  26 

5-638 
5  -643 

100                     73*4 
loo                     74-3 

N 

August                 3 1 

I  -o 
I  -3 

59  -5 

10.44.    -5 
4.52.    9 

5-645 
5-639 

100           I           59-3 
100           j           59-5 

N 

September           27 

I  -0 
1  -3 

6. -4 

10.  43.  35 

4.  5i.  52 

5  -633 
5  -634 

100                     58  "4 
100                     64-9 

X 

OctolicT                       29 

I  -0 
I  -3 

46-3 

10.44.  2> 

4.  52.  25 

5-638 
5-638 

100                     45-1 
100                     47  -4 

N 

November            29 

I  -o 
I  -3 

5o-4 

10.44.  5 1 
4.  52.  29 

5-648 
5  -643 

100           1           53-1 

100                 ;                 5 1    -3 

N 

Deccmlier            23 

I   0 
I  -3 

36-3 

10.  45.  3o 
4.52.49 

5-645 
5  -640 

100 
100 

36  -9 
38 -o 

N- 

The  Deflecting  Magnet  is  placed  on  the  East  side  of  tlie  suspended  Magnet,  with  its  marked  pole  alternately  E.  and  W.,  and  it  is  placed  on  the  West  side  with 
its  pole  alternately  E.  and  W.  ;  and  the  deflexion  in  the  table  abore  is  the  mean  of  the  four  deflexions  observed  in  those  positions  of  the  magnets. 
The  lengths  of  1  foot  and  1-3  foot  correspond  to  304-8  and  396-1  millimetres  respectircly. 
The  initial  K  is  that  of  Mr.  Nash. 
In  the  following  calculation.;  eyery  observation  is  reduced  to  the  temperature  35°. 

• 

AT  THE  Royal  OnsERVATOiiY,  Greenwich,  in  the  Year  1881. 
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CoMpaxATioN  of  the  Values  of  Absolute  Measure  of  Horizontal  Force  in  the  Year  1881. 


In  English  Measure. 


Month  ami  Day, 
1881. 


Apparent 

Value 

of 

A,. 


Apparent  '    Apparent 

Value  Value 

of  of 

A,.  r. 


Mean 

Value 
of 

r. 


Log. 


Adopted 

Time 

of 

Vibration 

of 
Deflecting 
Magnet. 


Value 
of 
X. 


In  Metric 
Measure. 


Value 
of 
A'. 


January 

February 

Jlarch 

April 

:\Iay 

June 

July 

August 

September 

October 

November 

December 


Means 


O'ogo74 
o'og376 
o'og363 
o'og358 
o'og352 
3o  j  o'og36i 
2g  I  o*og346 
o"og35o 
o'og346 
o'og333 
o'og347 
O'og334 


o'og38g 
o"og38g 
o"og370 
o"og373 
o'og364 
o'og37i 
o'og36o 
o'og36i 
o"og355 
o*og348 
o'og357 
o'og345 


— 0-00400 
— O'oo338 

—  o'ooi86 
— o'oo378 
— o'oo3o5 

—  0'00282 

—  o'oo384 
—0-00288 

—  0'00226 

—  o'ooSgS 
— o'oo265 
— o'oo2g3 


^-ooo3i2 


8'g7336 
8-g7337 
8-g7265 
8-g726i 

8-97227 
8-g7262 
8-g7202 
8-g72i4 
8*g7ig2 
8-g7i45 

8-97'97 
8-g7i4i 


5'63oo 
5"633o 
5-6320 
5"635o 
5*64 1 5 
5'63go 
5'64o5 
5'642o 
5"6335 
5-6380 
5"6455 


oMo8ig 
o-i5827 
o-i58g4 
0-15873 
o-i5g2i 
o- 1 5807 
om5825 
o'i57oo 
o- 1 5844 
o'i5672 
0'i55g2 
o' 1 5540 


o'367g 
o-368o 
0-3680 
0-3678 
o-367g 
0-3678 
0-3674 
o-366g 
0-3674 
0-3665 
0-3664 
o-365g 


3-gi2 
3-gi2 
3-gig 
3-918 
3-922 
3-917 
3-gi8 
3-gi2 
3-920 
3-914 
3-qo8 


3"9i5 


804 
804 
807 
807 
808 
806 
807 
804 
807 
8o5 
802 


r8o5 


The  value  of  X  in  column  lo  is  referred  to  the  unit  Foot-Grain-Second,  and  that  in  column  ii 
in  the  Centimi^tre-Gramme-Second  (C.G.S.)  unit,  the  value  given  in  column  1 1  must  be 
step  towards  the  left. 


to  the  unit  Millimetre -Milligramme-Second.     To  obtain  A' 
divided  by  lo,  equivalent  to  shifting  the  decimal  point  one 
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Hatly  Rksut.ts  of  the  Meteorological  Observations 


Baro- 

Tempeeaiuke. 

TEMPEEATrRE. 

s  S 

METKK. 

Difference  Ijetween 
the  .Kit  Temperature 

■?.£ 

9-  if  t.  -       i    -    ■ 

y  -^ 

Of     1  Of  the 

and  Dew  Point 

"  =i--  X   1     ^'S 

5; 

1 

z  -^ 

Of  the  Air. 

Evapo- 

Dew 

Temperature. 

^.*E  S  -  ^    -s 

.~ 

d"" 

MOXTH 

Phases 

>  ^ 

ration. 

Point. 

11  111 

1 

»  J 

c 

and 
DAA-, 
iSSi. 

of 
the 
Moon. 

iL 

Mean 

Excess 
ot  .Mean 

Mean 

De- 

duced 

Greatest    Least 
Mean 

.$1 

c 

a 

> 

2 
a 

s 

Electricity. 

i 

Daily 
Range. 

of  34 
Hourly 
Values. 

above 
Average 

of 
30  Tears. 

of  24 
Hourly 
Values. 

Mean 
Daily 

Value. 

Daily 
Value. 

of  34        01 34 
Hourly  1  Hourly 
Values.    Values. 

lll^i    it= 

111 

■=£■« 

1 

< 

0 

o-' 

l^-xS  ?  >        C—  " 

'J 

d 

s 

— 

ij 

G 

S                    >.3 

C 

5  ,  s 

p 

in. 

0 

° 

0 

0 

0 

0 

0 

0 

0 

0 

0          1        c 

hours. 

hours. 

in. 

Jan.     1 

.■)0- 1 66 

42-2 

32 -0 

10-2 

37-4 

-    07 

36-3 

34-8 

2-6 

4-6 

1-5 

90 

.=50-2 

28-0 

0-0 

7"9 

0-000 

4-0 

ssP 

2 

3o'2  20 

43-1 

40-8 

2-3 

42-2 

4-   4-3 

41-1 

39-8 

2-4 

4-2 

ri 

Ql 

44-2 

38-0 

0-0 

7-9 

0-000 

0-0 

niP:  sP 

5 

30-198 

43-4 

38-0 

5-4 

40-7 

+   2-9 

39-1 

37-1 

3-6 

6-4 

0-7 

«7 

52-8 

3o-8 

0-3 

7-9 

0-000 

00 

mP:  ssP 

4 

3o'094 

41-6 

35-3 

6-3 

38-8 

4-    1-1 

07-0 

34-6 

4-2 

5-7 

1-5 

85 

46-4 

3o-3 

0-0 

7 '9 

0-000 

0-0 

sP:  s.sP 

5 

In  Equator 

oo'oSc 

4'3-4 

35-7 

77 

39-6 

+   2-0 

37-6 

35-0 

4-6 

8-8 

1-6 

84 

65-3 

30-9 

2-1 

7-9 

0-000 

5-8 

wP:  sP 

6 

3o-236 

41-1 

33-8 

7-3 

36-9 

-  0-7 

34-4 

3o-8 

6-1 

10-8 

3-6 

79 

68-3 

29-6 

5-4 

8-0 

o-ooo 

2-2 

raP:  sP 

7 

First  Qr. 

3o'39J 

41-4 

3o-8 

10-6 

35-1 

—  2-5 

33-3 

3o-5 

4-6 

8-1 

2-3 

82 

76-8 

25-4 

5-7 

8-0 

0-000 

2-2 

sP 

8 

30-352 

38-4 

3o-2 

8-2 

33-9 

-  3-8 

32-3 

29-5 

4'4 

7-8 

2-8 

84 

50-9 

20-6 

o-o 

8-0 

o-ooo 

6-8 

—  :  ssP 

9 

30-143 

38-5 

33-0 

5-5 

35- r 

-  2-6 

33-7 

3 1-5 

3-6 

9-1 

0-8 

86 

61-4 

30-7 

0-4 

8-1 

o-ooo 

0-0 

ssP 

10 

29'866 

04-2 

33-0 

1-2 

33-7 

-  4-1 

32-2 

2q-5 

4-2 

8-1 

2-0 

85 

38-5 

29-6 

0-0 

8-1 

0-000 

0-0 

vP 

II 

29-614 

34-1 

3o-5 

3-6 

32-7 

—  5-2 

3i-i 

27-8 

4'9 

8-1 

1-6 

82 

36-4 

29-5 

0-0 

8-1 

0-00 1 

o-o 

sP:  tP 

12 

Crulrit 

29-343 

3i-7 

23-0 

87 

29-2 

-   8-9 

28-0 

23-9 

5-3 

9-8 

0-9 

79 

47-8 

20-0 

2-2 

8-2 

o-i3o 

0-0 

vP,  vX :  -sP 

i3 

2q-4o6 

32-8 

19-5 

1 3-3 

26-4 

-11-8 

25-6 

21-8 

4-6 

5-1 

0-0 

83 

41-2 

18-8 

0-0 

8-2 

0-000 

0-0 

14 

Apogee 

29-658 

25-3 

i5-o 

IO-3 

21-7 

-16-6 

21-4 

19-5 

2-2 

4"4 

O'O 

93 

35-2 

14-0 

0-0 

8-2 

o-ooo 

0-0 

lO 

Full 

29-606 

24-8 

14-0 

10-8 

19-8 

-i8-6 

19-5 

17-3 

2-5 

9'4 

Q-O 

92 

41-8 

12-6 

1-2 

8-3 

0-000 

0-0 

i6 

29-635 

24-6 

17-7 

6-9 

21-6 

—  l6-q 

2I-I 

i7'9 

37 

9-5 

0-0 

86 

34-1 

i3-5 

0-0 

8-3 

0-000 

o-o 

17 

29-593 

3i-i 

12-7 

18-4 

23-0 

-i5-6 

21-6 

12-8 

10-2 

i3-5 

17 

63 

5q-8 

11-3 

I-l 

8-3 

0-000 

2-0 

iS 

29-076 

30-4 

26-2 

4-2 

28-4 

—  10-4 

27-3 

23-1 

5-3 

14-6 

0-0 

80 

32-1 

24-8 

0-0 

8-4 

0-848 

6-5 

'9 

[n  Eiiu.itor 

29-092 

297 

25-5 

4-2 

27-3 

-11-6 

27-0 

25-8 

1-5 

3-8 

0-0 

94 

3i-7 

25-0 

0-0 

8-4 

o-iii 

1-5 

2  0 

29-635 

20-5 

'4-4 

Ml 

21-1 

—  i8-o 

20-6 

17-3 

3-8 

77 

0-0 

84 

32-4 

10-2 

0-0 

8-5 

o-ooo 

0-0 

2  1 

3o-oi8 

29-2 

1 5-8 

13-4 

21-7 

-17-6 

21-1 

17-3 

4"4 

10-8 

O'O 

83 

83-0 

IO-7 

5-8 

8-5 

0-000 

0-0 

22 

3o-o3i 

3|-7 

17-3 

14-4 

23-3 

-16-2 

22-9 

20-5 

2-8 

7-3 

O'O 

89 

31-7 

12-0 

0-0 

8-6 

0-000 

o-o 

23 

LsLSt  Qr. 

30-026 

35-1 

00-0 

5-1 

32-0 

-   7-6 

3o-8 

28-0 

4-0 

7-3 

0-8 

84 

41-6 

24-0 

00 

8-6 

0-000 

o-o 

24 

3o-o8c 

3o-o 

23-3 

6-7 

25-9 

-i3-8 

25-8 

20-3 

0-6 

2-8 

0-0 

97 

36-3 

21-2 

0-0 

87 

0-000 

O'O 

2  5 

29-820 

3i-2 

16-8 

14-4 

23-9 

—  1 5-9 

23-2 

19-4 

4-5 

106 

o-o 

82 

78-8 

i5-5 

2-1 

8-7 

0-000 

3-0 

26 

l.r"lTunon  S. 

29-47C 

35-3 

i3-2 

22-1 

23-3-16-6 

22-8 

19-8 

3-5 

4-3 

0-0 

86 

36-1 

11-5 

0-0 

8-8 

0-II8 

1-0 

-7 

29-116 

43-3 

35-3 

8-0 

38-2 

-   1-8 

37-9 

37-5 

0-7 

3-9 

o-o 

98 

58-2 

31-9 

O-Q 

8-8 

0073 

0-0 

28 

28-947 

42-1 

54"9 

7-2 

377 

—  2-4 

37-4 

37-0 

0-7 

2-2 

0-0 

97 

5ro 

34-0 

0-0 

8-9 

0-084 

1-5 

29 

Ffrisroc 

28-80- 

48-1 

42-1 

6-0 

447 

+  4-J 

43-6 

42-4 

2-3 

4-0 

0-7 

92 

04-9 

37-0 

0-0 

8-9 

0-22I 

5-3 

3o 

New 

28-98C 

48-7 

41-9 

6-8 

44-8 

+  4-J 

43-7 

42-5 

2-3 

5-5 

0-0 

92 

60-6 

37-0 

0-3 

9-0 

0-067 

4-8 

01 

29-355 

5o-o 

34-8 

i5-2 

41-J   +    i-i 

39-5 

37-0 

4-5 

12-0 

o-o 

85 

99-8 

28-S 

5-2 

9-0 

0-0 10 

6-5 

Moans 

29-712 

36-2 

27-3 

8-9 

3i-7  -  7'' 

30-6 

28-0 

37 

7"4 

0-8 

86-3 

50-9 

23-9 

ro 

8-4 

1-663 

>•- 

yuinbtr<.f 
t'oluiiiiif<.r 
Rcfereiict* 

I 

2 

3 

4 

5 

6          7 

8 

9 

10         II 

12 

i3 

J4 

i5 

16 

17 

18 

>9 

20 

The  results  apply  to  the  civil  day. 

The  mean  reading  of  the  Barometer  (Column  2)  and  the  mean  temperatures  of  t 

he  Air  and  Evaporation  (Coll 

mns  6  and  8)  are  deduc 

id  from  the  ph 

otogrs 

phic  records.     The 

average  temperature  (Column  7)  is  that  determined  from  the  reduction  of  t 

le  photographic  records  from 

1849  to  1868.     The  tem 

perature  of  th 

e  Dew 

Point  (Column  9) 

and  the  Degree  of  Humidity  (Column  13)  are  deduced  from  the  corresponc 

ing  temperatures  of  the  Air  t 

nd  Evaporation  by  mea 

ns  of  Glaishe 

r's  Hv 

grometrical  Tables. 

The  mean  difiference  between  the  Air  and  Dew  I'oint  Temjieratures  (Colun 

n  10)  is  the  difference  bctwee 

1  the  numbers  in  Colum 

as  6  and  9,  an 

d  the 

Greatest  and  Least 

Differences  (Columns  1 1  and  12)  are  deduced  from  the  24  hourly  photogra 

hie  measures  of  the  Dry -bulb 

and  Wet-bulb  Thermom 

eters.     The  r 

suits 

jn  January  7  and  8 

for  Air  and  Evaporation  Temperatures  depend  partly  on  values  infened  fro 

in  eye-observations,  on  accoun 

1  of  accidental  loss  of  pi 

olographic  re{ 

nster. 

The  values  given  in  Columns  3,  4,  5,  14,  and  ij,  are  derived  from  eve-readings 

of  self-registering  thermometei 

s. 

Januarj- 18.  Violent  snow-storm,  with  heavy  gale  of  wind.     The  amount  entere 

hI  as  rain  (column  18)  was  es 

timated  by  afterwards  a 

scertaining  thi 

aver 

age  depth  of  snow 

on  the  ground,  and  making  corresponding  allowance. 

The  Electrometer  was  not  in  action  from  January  13  to  31. 

The  mean  reading  of  the  llaromcter  for  the  month  was  29'"  •712.  being  0'"  •  01 7  A 

irer  than  the  average  for  the  2 

0  years,  1854-1873. 

TliMl-KRATLRn    OF   Till;    Allt. 

The  highest  in  the  month  was  50° 'o  on  January  31  ;  the  lowest  in  the  raont 

1  was  1 2° -7  on  January  17  ; 

md  the  range  was  37°-3 

The  mean  of  all  the  highest  daily  readings  in  the  month  was  36^-  2,  being  7° 

0  lounT  than  the  average  for  t 

le  40  years,  1841-1880. 

The  mean  of  all  the  lowest  daily  readings  in  the  month  was  27°- 3,  hein"  6° 

3  lower  than  the  average  for 

he  40  years,  1841-1880. 

The  mean  daily  range  was  8° -9,  being  o°'  7  less  than  the  average  for  the  40 

years,  1841-1H80. 

The  mean  for  the  month  was  3i°'  7,  being  ■;"■  i  lower  than  the  average  for  th 

20  year.s,  1840-1868. 

MADE   AT   THE   ROYAE   OBSERVATORY,    CkEENWICH,    IN   THE    YeAR    ISSl. 
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Wind  as  nEDtrcED  fkom  Self-eegisteking  Anemometers. 

WEATHER. 

MONTH 

OSLEE'S. 

ROBIN- 

soir's. 

CLOUDS  AN! 

■« 

and 
DAY, 

General  Direction. 

Pressure  on  the 
Square  Foot. 

1 
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s  _. 

■s 

il 
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P.M. 

S 
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>^ 

a° 

U.S. 

lbs. 

lbs. 
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Jan.    1 

wsw 
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O'O 
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233 

p.-cl 
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2 

sw 

SE 

0"0 

O'O 

O'O 

68 

10 

:   10,  f 
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3 
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ENE 
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O'O 
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4 

ENE:  NE 

XNE:  NE 

0-3 
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10 
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5 

NE 

XE 
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p.-cl 
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4,cu.-s,ci.-s,sc:     0,  d               :     v,  st.-w 

6 
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w 
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7 
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O'l 
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S 
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2-3 
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9 
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lo 
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N 
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H 
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95 
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i6 

WSW 
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•9 

NE 

NNE  :  N 

7'o 

O'O 

o'8 

566 

10,  sit.-su 

:    10,  slt.-sn 

10,  slt.-sn                      :    10,  sn 

20 

NNAV  :  WSW 

SW:   SE:   E 

3-5 

O'O 

O'l 

217 

V 

:     4,  th.-cl,  f 
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21 
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22 
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l52 
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23 

N 

N 

O'O 

O'O 

O'O 

i56 

10,  slt.-sa 

:   10,  slt.-f,  slt.-sn 
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24 

NE: ENE 

ESE 

O'O 

O'O 

O'O 

7i 

10 

:   10,  f 
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25 

E:  ENE 

ENE:  NE 
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O'O 

O'O 
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10 

:     7,  cu.-s,  ci.-cu 

6,  cu.-s,  ci.-cu            :     0,  ho.-fr,  m 

26 

NE 

NE:  E:   SE 

07 

O'O 

O'O 

i35 

0,  ho.-fr 

:     7,  ho.-fr 
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27 

SSE 

SSW:  SSE 

O'O 

O'O 

O'O 
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10,  r 
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28 
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SW:   S 

O'O 

O'O 

O'O 

206 

10,  f 

:   10,  f,  m.-r 

10                                 :     '^j  oc.-slt.-r 

2q 

SSE:  S:  SSW 

SSW:  SW 

8'o 

O'O 

07 
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10 
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3o 

WSW:  SW:  SSW 

S:  SSE:  WSW 

2'6 

O'O 

O'l 

268 

10 

:     6,  cu.-s,  ci.-cu 
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The  mean  Temperature  of  Euaporalion  for  the  month  was  30° -6,  being  6" -8  lower  than 

■ 

The  mean  Temperature  of  the  Dew  Point  for  the  month  was  28°' 0,  being  7° -4  lower  than 

Tlie  mean  Degree  of  Humidity  for  the  month  was  86-3,  beini;  i  •  0  less  than 

>  the  average  for  the 

20  years,  1849- 186S. 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  o'"- 153,  bcmg  o'°-os4  less  than 

The  mean  Weight  of  Vapour  in  a  Cubic  Fool  of  Air  for  the  month  was  if -8,  being  oc'-e  less 

than 

The  mean  Weight  of  a  Cubic  Foot  of  Air  for  the  mouth  was  561  grains,  being  9  grains  greater  than 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  0  and  an  overcast 

ky  by  10)  was  6 '8. 

The  mean  proportion  of  Swishine  for  the  month  (constant  sunsliiue  being  represented  by  i)  was 

012.     The  maximum  daily  a 

moimt  of  SunslMie  was  5'8  hours  on  January  21. 

The  highest  reading  of  the  Solar  Radiation  Thermometer  was  99^  •  8  on  January  3 1  ;  and  the  lowest  reading  of  the  Terrestrial 

Radiation  Thermometer  was  10°  •  2  on  January  20. 

The  mean  daily  distribution  of  Ozone  was,  for  the  12  hours  ending  9  a.m.,  i  •  i  ;  for  the  6  hours 

ending  3  p.m.,  o'4 ;  and  for  ti 

le  6  hours  ending  9  p.m.,  c  2. 

The  Proportiimx  of  Wi7id  referred  to  the  cardinal  points  were  N.  10,  E.  9,  S.  6,  and  W.  6. 

The  Greatest  Pressure  of  the  Wind  in  the  month  was  51"" -5  on  the  square  foot  on  January  iS 

.     The  mean  daily  Horizontal 

Movement  of  the  Air  for  the  month  was  256 

miles  ;  the  greatest  daily  value  was  860  miles  on  January  18  ;  and  the  least  daily  value  68  miles  on  January  2. 

7J(im  fell  on  9  days  in  the  month,  amounting  to  i'°-663,  as  measure^  by  gauge  No.  6  partlj 

sunk  below  the  ground  ;  be 

ng  o'°'409  less  th.in  the  average  fall  for  the 

40  years,  1841-1S80. 

Daily  Ricsults  of  the  Meteoroi.ogtcai.  Observations 
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The  results  apply  to  the  civil  day. 

Tlie  mean  reading  of  the  Barometer  (Column  ; )  and  the  mean  temperatures  of  the  Air  and  Evaporation  (Colu 

nns  6  and  8)  are  deduced  from  the  ph 

otogra 

)hic  records.     The 

average  temperature  (Column  7)  is  that  determined  from  the  reduction  of  the  photographic  records  from 

1S49  <"  iSfiS.     The  temperature  of  th 

L-  Dew 

Toint  (Column  9) 

and  tlie  Degree  of  Humidity  (Column  i.i)  are  deduced  from  the  corresponding  temperatures  of  the  Air 

and  Evaporation  by  means  of  Glaisher 

•s  Ily 

;rometrical  Table.-. 

The  mean  difference  between  the  Air  and  Dew  Point  Temperatures  (Column  10)  is  the  difference  hctweei 

the  numbers  in  Columns  6  and  9,  an 

d  the 

Greatest  and  Least 

Differences  (Columns  11  and  12)  are  deduced  from  the  24  hourly  photographic  measures  of  the  Dry-bu 

b  and  Wet-bulb  Thermometers.     Th 

i;  resu 

ts  on  February  6 

Mild  7  for  Evaporation  Temperature  deiiend  partly  on  values  inferred  from  eye-observations,  on  account  0 

f  accidental  loss  of  photographic  regis 

er. 

, 

The  values  given  in  Columns  3,  4,  5,  14,  and  15  arc  derived  from  eye-readings  of  self-registering  thermomete 

rs. 

The  Kloclrometer  was  not  in  action  on  Eebruary  i. 

; 

The  mean  reading  of  the  Jiaroiiiflfr  for  tlie  month  was  2';'" '661,  being  0'"*  171  lotrrr  than  the  average  for  tiie 

20  years,  1854-1 8  73. 

1 

'1  K.Mi'KUATtRE    OF   Till;   All!. 

The  highest  in  the  month  was  i;4"o  ou  February  ^  ;  the  lowest  in  the  month  was  26  •  1  on  I'ebruary  7  ; 

and  the  range  was  2  7° -9. 

i 

The  mean  of  all  the  highest  daily  readings  in  the  month  was  42°- 5,  being  3°'o  Inner  than  the  average  for 

the  40  years,  1841-1880. 

The  mean  of  all  the  lowest  daily  readings  in  the  month  was  s^"-  •,,  being  o°'8  Iowit  than  the  average  for 

he  40  years,  1841-1880. 

The  mean  daily  range  was  q''o,  being  2"- 1  Icxs  than  the  average  for  the  40  years,  1841-1880. 

The  mean  for  the  month  was  38°'o,  being  i°-6  lower  than  the  average  for  the  20  years,  1849-18O8. 

i 

MADK    AT   TIIR    ROYAL    ( )nSERVATOitV,    (  JrKENWK'H,    IN'    TIFE    YkAR    l.SSl. 
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■  tile  .iver.ige  for  the  20  ypar>;,  1849-18C8. 


The  mean  Temperature  of  Evaporation  for  the  month  was  36°'6,  being  1^-3  lower  th.an 

The  mean  Temperature  of  the  Dew  Point  for  the  month  was  34°' 5,  being  o"-9  lower  than 

The  mean  Deyree  of  Humidili/  for  the  month  was  87'  2,  being  2-4  grealtr  than 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  o'"- 199,  being  ©'"-ooS  tesx  than 

The  mean  Weight  of  Vapour  in  a  Cubic  Fool  of  Air  for  the  month  was  2S"-3,  being  of  1  less  than  | 

The  mean  Weight  of  a  Cubic  Foot  of  Air  for  the  month  was  552  grains,  being  2  grains  less  than  J 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  o  and  an  overcast  sky  by  10)  was  8 '5. 

The  mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i)  was  0-09.     The  maximum  d.aily  amount  of  Sunshine  was  6-3  hours 

The  highest  reading  of  the   Solar  Radiation  Thermometer  was  I02"-5  on  Febriwry  26;   and  the  lowest  reading  of  the    Terrestrial  Radiation   Tliermometc 

February  13. 
The  mean  daily  ilistribution  of  Ozone  was,  for  the  1 2  hours  ending  9  a.m.,  2  ■  5 ;  for  the  6  hours  ending  3  p.m.,  o •  4 ;  and  fur  the  6  hours  ending  9  i).m.,  o •  5. 
The  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  8,  E.  6,  S.  7,  and  W.  5.     Two  days  were  calm. 
The  Greatest  Pressure  of  the  Windm  the  month  was  zS'^'-oon  the  square  foot  on  February  8.    The  mean   daily  Horizontal  Movement   of  the   Air  fjr 

311  miles ;  the  greatest  daily  value  was  958  miles  on  February  8  ;  and  the  least  daily  value  74  miles  on  February  18. 
liain  fell  on  iS  days  in   the  month,  amounting  to  2'"-446,  as  measured  by  gauge  Xo.  6  partly  sunk  below  the  ground  ;  being  6"'-i)-,()  greater  than   tl 

40  years,  1S41-1SS0. 


on  February  26. 
r  was  23°' 2  on 


the  month  was 
rage  full  fur  the 


Greenwich  Maonetical  and  Meteorological  Obsekvations,  1881. 
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Daily  Rksi'lts  ok  ttik  ^lETEonoLocicAi.  Observatkixs 


MOXTH 
and 
DAY, 


-Mar.  I     IiiEiinator 


I O      Apogee 


19 


Last  (jr. 


25       lVTii.'CC 

26 

27 

I 

28  III  K(juiitor 

29  New 


Means 


Xumliernr 
Column  for 
U«fcrcncc. 


TEMPEBAirKi:. 


29-894 

3o'oq6 
29-886 

29-076 
29-238 
2g-236 

29-135 
29-006 
29-762 

29-866 

2c)-88o 
29-83 

29774 
29-728 
3o-o38 

3o-2io 
30-328 
30-282 

3o-oi7 
29-693 
29-041 

29-760 
29-619 
29-169 

29- 

29-092 

29-764 

29-709 

29-6 

29-842 

29-814 


29-720 


40-6 
44-0 
08-9 

48-1 
07-6 
58-0 


oo-o 
53-6 

59-4 

58-2 
04-0 

5r3 

48-9 
04-7 

09-8 
06-2 
59-8 


46-1 

45-1 
48-3 
48-9 

47-3 
43-3 
46-1 

48-8 
54-8 
46-8 

46-3 


Daily 
Range. 


24-7 
32-9 

36*4 

40-2 
477 

47-3 
41-2 

40-6 

5o-o 
44-0 
39-5 

38-3 
36-0 
35-3 

29-4 
34-4 
4°7 

40-2 
39-0 
32-7 

3o-5 
28-7 
39-7 

3r8 
29-0 
24-6 

27-5 
28-1 
26-0 

32-7 


15-9 
14-3 
6-0 


12-4 

10-3 


9'4 
14-2 
1 5*0 

i3-o 
12-9 
21-4 

30-4 
21-8 
19-1 

17-6 
14-3 
13-4 

14-6 
19-6 
9-2 

1 5-5 
14-3 

21-5 

21-3 
26-7 
20-8 


Hourl.v 
Values.  I 


E.xcess 
of  )lean 

above 
.Average 


iletin 

of  24 

Hourly 

Values. 


02-0  —  8-3 1  3o-2 
34-8  —  5-6  32-6 
36*6   —  3-9    34-1 


41-5  4-  i-o 
49-8  +  9-3 
51-7  :  +n-2 

02-1  4-11-5 
45-7  ^4-5-1 
48-2  '  4-   7-0 

52-9  ,  4-12-2 
5i-o    -I-IO-2 

45-4  4-4-6 


42-4 !  4- 
42-1  '4- 
42-1    4- 

437  + 
44-8  1- 
48-0    -f 


1-5 


or  the 
Dew 
Point. 


De- 
duced 
Mean 
Daily 
Value. 


26-0 
29-0 

3o-5 


DillVivnc-  l-ctween 

the  Air  Temiierature 

and  Dew  Point 

Temperature 


Greatest 

Mean 

of  24 

Daily 

Hourly 

Value. 

Values. 

Leajit 

of  34 

Hourly 

Values. 


Tempeeatuke. 


6-0 
5-8 
61 


41-0  40-4 
48-9  48-0 
49-9    48-1  I    3-6 


So'o 
43-0 
46-2 

5o"5 
48-3 
44-5 


47'9  4"2 
39-9!  5-8 
44-01    4-2 


48-1 
45-5 
43-5 


41-3  40-0 

39-6  36-5 

39-9  I  37-2 

40-6  ;  37-0 

42-6  j  40-0 

45-1  41-4, 


48-0   -t-  6-6  .  44-7  I  4ri  ' 

40-8  ,  4-  4'3    43-6  I  41-1 

39-8   —   rS    07-5  j  34-5 


35-4  —  6-3 

39-7  —  2-1 

45-7  4-  3-7 

39-2  —  3-1 

34-8  —  7-8 

35-2  —  7-8 


33-7  I  3i- 1 
37-1  1  33-7 
42-5    38-8 

35-4  30-4 
32-5  I  28-8 
32-5;  28-3 


37-5   —  5-9  j  34-5     3o'4 

39-7    —  4-1  I  36-1     31-4 
35-9    —   8-4     32-1     26-4 


1 3-6    38-5   —  6-3  '  34-8  I  29-8 


4-8 
5-5 
1-9 

2-4 
5-6 
4"9 

6-7 
4-8 
Ti 

6-9 

47 
5-3 

4-3 
6-0 
6-9 


6-0 
6-9 

7'i 
8-3 
9-0 

87 


-1     35-51   i5-6    42-6    4-    1-0    40-2  '  37-1  j    5-5 
6     , 


8     I     9         10 


I  i-o 
i3-2 
9-2 

6-7 

7-8 

IO-2 

97 
10-7 
7-2 

8-0 
11-8 

7-2 

8-0 
10-7 
14-4 

16-3 
1 1-6 

14-8 

13-9 
8-8 
14-5 

11-4 

'47 
14-9 

i5-6 
14-0 
16-3 


19-6 
16-1 

16-5 


o-o 
r5 
3-1 

o-o 
0-0 
0-8 


0-6 


2-2 
«7 


o'o 


77 
79 
79 

96 
94 


82 
93 

9' 
81 
84 


86-2 
93-0 

52-0 

or5 

84-2 

io5-o 

100-6 
86-5 
69-6 

987 
100-0 
65-2 

99-3 

lOO'O 

io5-8 


S 


o-o  ,  77  98-4 
0-0  I  84  70-7 
0-9   [    77       102-8 


2-0 
0-9 


O'O 

o-o 
0-2 

1-6 
0-0 
0-0 


104-2 
92-0 
76-6 

79-0 

77'^ 
75-2 

96-0 
79-0 
100-2 


1-4  I  76  I  108-3 
o-o  j  73  !  96-3 
3-1   I  68  !  112-0 

I     ! 

2-2      71      io3-o 


0-8     81-1      89-5 


21-1 
25'0 

2g-| 

33-6 
42-3 
38-6 

44-0 
37-0 
35-7 

47-2 
38-0 
32-2 

36-9 
3i-o 
29-3 

26-8 

28-0 
34-8 

35-5 
34-0 
29-0 

26-3 

25-2 
34-0 

27-3 
24-0 
20-1 

21-6 

24-0 


28-1 


liouT^.  hours,  j    in.  ; 

4-4  10-8     O-OOO  1-2 

r5  lo-g   O-OOO  5-5 

0-0  1 1  "o   o'ooo  j  7-0 


sP 
sP 


0-0    I 

0-0  I 
4-0  1 

4-2  I 

1-91 

0-0  I 

I 

0-71 

5-6  I 


ri 


ri  1 1 -6 
5-8  11-7 
6-2  jii-8 

8-1  |ii-8 
4-1   11-9 

61     12-0 


0-425    6-8    wP,  vN  :  vP,  wN 
0-768  1 5-0  wP.  uN 

0-002  I  6-5  wP 


0-004 
o-i65 
0-044 


i3-o 
3-2 
5-3 


o'ooo  I  0-0 
0-000 '  O'o 
0-000 ;  O'O 


0-000 
0-000 
0-000 


0-000  I  0-0  I 
0-000  0-0  j 
0-000    5-8  I 


7-4  12-0  1  0-000  2-2 
o"3  1 2-1  0-017  0'° 
i-o  12-2    0-060    0-0 


2-4  12-2 
0-8  12-3 
1-6  12-4 


o-o56  '  0-0 
0-116  1-8 
0-1 10    5-2 


0-9  12-4  1  0-0 18  4-0 

2-0  12-5  I  G-000  o-o 

7-2  12-6   o-ooo  0-0 

9-5  12-6  I  o-Goo  ,  0-0 

8-1   12-7   o-oco  I  o-o 

7-2   12-8  I  0-000  '  3-0 

8-7   12-8  1  0-000  3-0 


wP  :  wP.  wX 

mP,  wX 

wP 

wP 

wP  :  vP 

mP 

mP 
mP 
iiiP 

mP  :  sP 

vP,  wX 

sP 

vP 

sP  :  vP,  wX 

vP,  wX 

ssP,  ssX :  vP 

sP:  vP,  vX 

vP,  wX 

vP,  -n-X 

sP,  sN 

mP 

sP 
vP,  wX 
sP:  vP 

sP:  mP 


5-7  irS    1-835    3-1 


The  results  apply  to  the  civil  day. 

The  mean  reading  of  the  Barometer  (Column  2)  and  the  mean  temptiature,-  of  the  Air  and  Evaporation  (Cuhiiiins  6  and  8)  are  deduced  from  the  pholoor 
a\eragc  temperature  (Column  7)  is  that  determined  from  the  reduction  of  the  phnto^TOphic  records  from  1849  to  186.S.  The  temperature  of  the  Do 
:iiid  the  JJe^iree  ot  Humidity  (Column  13)  are  deduced  from  the  correspondinfr  temperatures  of  the  Air  and  Evaporation  bv  means  of  lilaisher's  II 


1  ne  mean  (imerence  between  the  Air  and  Dew  Point  Temperatures  (Column  10)  is  the  difference  between  the  numbers  in  Columns  (,  and  9,  and  the 
IJitlerenees  ((  olumns  11  and  12)  are  deduced  from  the  24  hourly  photographic  measures  of  the  Dry-bulb  ami  \Vet-bulb  Thermometers.  The  resi 
l-.vaporation  lempcrature  depends  partly  on  values  inferred  from  eye-observations,  on  account  of  accidental  loss  of  photographic  register. 

The  values  given  in  Columns  3,  4,  ;,  14,  and  15  are  derived  trom  eye-rea.lings  of  self-refristering  thermometers. 

The  mean  reading  of  the  Barometer  for  the  month  was  29'"- 725,  being  ©""oo.?  fiiylur  than  the  average  for  the  20  years,  I854-l«;.^ 

TEJirElHTfRE    or    THE    Allt. 

The  highest  in  the  month  was  59' -8  on  March  16  and  18  ;  the  lowest  in  the  mmith  was  24^-6  on  JIarch  27  ;  and  the  ranve  was  15°- :. 
ifte  mean  of  a    the  highest  daily  readings  in  the  month  was  ?i"- 1,  being  i°-2  Itiqher  than  the  average  for  the  40  Tears.  1841-1880. 
he  mean  ..t  all  the  lowest  daily  readings  iu  the  mouth  was  ,5°- :;,  being  o°-  2  hie/her  than  the  average  for  the  40  vears  1841-1S80. 
1  he  mean  daily  range  was  15-6,  being  i^-o  c/realer  than  the  average  for  the  40  years,  1841-1880. 
Ihe  mean  for  the  month  Has  42  -f,,  l,nnu'  To  /,/,//'.;•  thui,  the  average  for  the  20  >ears,  iS49-iSf,S. 


ic  records.  The 
w  Point  (Column  9) 

grometrieal  Tables. 

i;reate>t  and  I^ast 
ult  on  -March  27  for 


i 


MADK    AT   TlllO    RoYAL    OjiSLKVATOUV,    (luKK.WVICil,    IX    TIIK    YkAII    I  SM  , 
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I :!•    FROM   SKLF-IIEOISTKRISO  ANEMOMETERS. 


MONTH 
And 
DAY, 


General  Dipt;ction. 


Mar.  I   |XW:  W:  WSW 
WSW 

ESE:  E 

S:  SE:  S\V 

SW 

SSW:  SW 

8  SW:  AVSW:  W 

9  SW :  WSW 

10  WSW:   W 

11  WSW 

12  SW  :  WSW 

i3  i        E  :  ESE 

14  ESE:  E 

1 5  J     NXE:  NE 

i6       Calm:  ENE 
I-  '  Calm 

SW:   WSW 


XW:  WSM 

\:    ESI- 
ESI-:    E 

E:   ESE:  SSW 

SW  :  SSW  :  SSE 

SW  :  SSW 

SSW:  SW:  WSW 
WSW 
WSW 

AVSW 
WSW 

E 

1'. 

E:  ENE:  NE 

ENE:  E 


=Bi 


ro  I  o'o 

O'O  O'O 

lO'O  '  O'O  I 

2-8  ;  o-o 

/•5  I  O'O 

O'O 

20'3  O'O 

1 5'o  O'O 

lo'o  O'O  !  3'i 


CLOUIJS  AXl;  \V£ATUEa. 


6'8 


o'8 


O'O 

i'7  I  O'O  I  o'l 

I  '3  I  O'O  I  O'O 

I '8  O'O  o'l 

O'O  O'O  I  O'O 

O'O  O'O  O'O 

O'O  !  O'O  1  O'O 


201 

404 

204 

298 

4' 7 

658 
061 

735 

482 
33 1 
179 

29;") 
1 95 

•79 


o,  ho.-fr 

O,  111 


p.-d 
10 
111,  li.-slis 

10 

10 
li.-cl 


10,  liy. 


V,  cu.-i;,  slt.-sn 
7,  cu.-s,  ci.-cu,  ll 


ENE:  Culm 

W  :  S  W        '  O'O  '  O'O  '  O'O  |   1 1 7   '      o 
SW  :   WSW    I  3'6  i  O'O  I  o'3     397  f     li.-cl 


0, 

r 

10,  r 

10,  fij.-i- 

■ 

:    10, 

oc. 

-shs 

10,  slt.-r 

10,  llV.-I' 

4. 

Cl.-fll,  Cl 

0,  Cl.-CU,  Cl 

10,  oc.-tli.-r 

6, 

cu.-s,  ci.- 

cu, 

w 

7,  ei,ci.-cn,eu.-s,oc.-sbs,st. 

w 

9,  oc.-slis,  \\- 

0, 

.sh.-r 

9,  cu.-s,  tli.-cl,  so.-ha,  shs.-r, 

hi 

i,tli.-cl,lii.-ha,lii 

0, 

li.-slis,  ^v 

10,  w 

10,  w 

0 

9,  CU.-.S,  ci.-cu 

'  10 

0 

I,  Cl,   CI.-CU 

:      2,  lu.-ha 

0, 

f 

9,  CU.-S,  f 

■   10 

0 

p.-cl 

"    i.Ii,  lu.-liu 

ci.-cu,  til 

.-c 

0,  th.-cl,  ci,  CI.-CU 

3,  -.'i.-cu 

fi, 

Cl.-CIl,  cl 

1,  tli.-cl,  so.-lia 

I,  th.-cl,  lu.-h 

0. 

slt.-t 

0,  h 

0 

0, 

f 

0,  £• 

o.f 

7, 

Cl,  th.-cl 

6,  ci,  ci.-s,  ci.-cu 

3,  cu.-s 

>9 


WSW  wsu 

WSW  WSW :  W  :  NX W 

WSW:  NNW   NW:  WSW:  W 


NW:WXW:SW 

23  SW  :  SSAV 

24  |sW:  XXW:  WXW 

20  1  WSW:  WNW 

26  !    SW:  WNW 

27  j  NE 

28  !      NE:  ENE 

29  '      NNE:  N 

30  t     NNE:   X  !•: 


01 


ENE  :  E 


W:  N:  SSM' 

S:  SSW 

WNW  :  WSW 

W  :  WS\^^ 

NE 
E  :  ENE 

E:  ESE:  ENE 

N:  NE 

ENE 

EXE 


5'7  O'O '  o'6 
i'7  O'O  O'l 
4'8  '  O'O    o'2 


5'2  I    O'O 

7'o  1  O'O 
4'4     O'O 


8'8  O'O  2'3 
o'8  I  O'O  CO 
I'o  :  00     O'O 


i'3  I  O'O 
5'o  (  O'O 

o'l       O'O 


7'8     O'O     i'6 


436 

2qi 


374 
383 

409 

590 

•79 
169 

212 
260 
329 

4'59 


li.-cl 


p.-cl 
o,  d 
10,  c.-r 

li.-cl 
o,  ho.-fr 
o,  ho.-fr 


p.-cl,  f 


,  cu.-s 
,  ci,  cn.-s 


6,  ci,  th.-cl,  so.-ha 


I,  th.-cl  :      I,  li.-cl 

9  :   10,  oc.-r  :   10 

9,eu.slt.-r,sn,glm:     sii,  r,  gliu      :      o 

8,  ci.-cu, cu.-s,slt.-sn:     o,  hy.-il 
10,  cu.-s,  ci.-cu  :   10,  sc,  r 

9,  cu.-s,  ci.-cu  :     V 


,  ci.-eu,  cu.-s,  sn,  wj     g,cu.-s,ci.-cu,-w:     v 
,  th.-cl,  h  5,c'.'.,ci.-cu,th.-el,li,ii 

,  ho.-fr  o 


1,  ho.-fr 


p.-cl 


7,  ('i.-cu,  ci 
0,  tk.-f. 

3,  ci.- 
1,  th. 

cu,  ci 
-c),  h 

p.-cl 
10 

6,  cu,  cu.-s,  ci. 

-cu 

7>  <^''- 

cu.-s,  Cl.-CU 

4,  CM. 

6,  cu,  ci.-cu 

0 

0 

Afeans 


Nnmber  of 
Column  for: 
Reference. 


o'6  '  336 
20  I     26 


J-  the  .iver:ige  for  the 


1849-1868. 


The  mean  Temperature  of  Evaporation  for  the  month  was  40°' 2,  being  i°'2  hii/her  than 

The  mean  Temperature  of  the  Dew  Po(n<  for  the  month  was  37°' i,  being  i°'i  higher  than 

The  mean  Degree  of  Kumitiity  for  the  month  was  8i  ■  i,  being  o'2  ijrvatcr  than 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  o'"  '221,  being  o'"  ■  009  greater  than 

The  mean  HVi</A<  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  2S'«6, being  of- 1  greater  than  | 

The  mean  Weight  of  a  Cubic  Foot  of  Air  for  the  month  was  548  grains,  being  2  grains  less  than  J 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  o  and  an  overcast  sky  by  10)  wa.s  5-9. 

The  mesu  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i)  was  o'.^i.     The  maximum  daily  amount  of  Sunshine  was  9 

The  highest  reading  of  the  Solar  liadialion  Thermometer  was  11 2  =  ' o  on  March  30  ;  and  the  lowest  reading  of  the  Terrestrial  Uadiolion  Thermometer  w 

The  mean  daily  distribution  of  Ozone  was,  for  the  12  hours  ending  g  a.m.,  2-2  ;  for  the  6  hours  ending  3  p.m.,  0-5  ;  and  for  the  6  hours  ending  9  pm., 

The  Proportions  of  ^Yind  referred  to  the  cardinal  points  were  N.  4,  E.  8,  S.  7,  and  W.  11.     One  day  was  calm. 

The  Greatest  Pressure  of  the  Wind  in  the  month  was  2o^''"3  on  the  square  foot  on  March  7.     The  mean  daily  Horizontal  Movement  of  the  Air  for  tlie 

the  greatest  daily  value  was  735  miles  on  March  9  ;  and  the  least  daily  value  86  miles  on  March  16. 
Jtain  fell  on  1 1  days  in  the  month,  amoimting  to  i'"'835,  as  measured  by  gauge  Xo.  6  partly  sunk  below  the  ground  ;  being  o'"'.-88  qrealer  than    the 

40  years,  iS^i-iSSo. 


'5  Iiours  on  March  28. 
o"'  I  on  March  27. 
0-4. 

month  was  336  miles ; 
average  fall   for  the 


Daily  Results  of  the  Meteorologic.\l  Observations 
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Values. 
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0 
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0 
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0 
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29-618 

5i-3 

3i-6 

197 

417 

-  i-6 

38-3 

3+-I 

7'6 

I  6-2 

O-O 

76 

106-5 

26-5 

7-9 

12-9 

0'002 

O'O 

wP 

2 

29-66: 

5o-o 

36-+ 

i3-6 

+  1-4 

-  4-3 

37-8 

ii-i 

8-1 

17-0 

21 

74 

106- 8 

32-9 

7'» 

i3-o 

O'OOQ 

O'O 

wP  :  wN  :  mP 

3 

29-8+1 

++•0 

32-8 

I  1-2 

3--4 

-  8-7 

33-2 

ITc, 

lo-i 

17-2 

5-6 

67 

102-7 

27-5 

9-5 

1 3-0 

O'OOO 

2*0 

luP 

4 

neiiinkl'ioi.  N 

29-S26 

+8-1 

29-3 

18-8 

38-6 

-  7-8 

•34'9 

3o-o 

8-6 

16-q 

2-5 

71 

io5-6 

24-3 

iro 

i3-i    O'OOO 

6-0 

mP 

5 

29-630 

+8-8 

3i-8 

17-0 

39-5 

-  7-1 

35-9 

3i-2 

8-3 

16-6 

2-2 

73 

109-0 

27-0 

4"4 

i3-2    0-000 

0-0 

ml'  :   sP 

6 

First  Qr. 

29-642 

5o-i 

32-+ 

17-7 

+0-,) 

-  6-2 

36-8 

32-1 

8-4 

19-1 

5-1 

72 

ii9'9 

27-5 

4-9 

l3-2     O'OOO 

6-0 

niP 

7 

Apogee 

29-8+6 

49'4 

32-2 

17-2 

+0-3 

-  6-5 

36-7 

32-1 

8-2 

15-7 

1-6 

72 

107-3 

27-1 

9-8 

i3'3  1  O'OOO 

O'O 

mP:  .sP 

8 

29-896 

oro 

3i-+ 

19-6 

+  1-5 

-  5-3 

38-3 

it,-3> 

7-2 

1 5-3 

•7 

77 

116-2 

26-9 

5-6 

13-4  '  O'OOO 

I'O 

ml' 

9 

29-890 

56-0 

35-0 

2ro 

44'4 

—  2-5 

41-5 

38-1 

6-3 

I+-0 

i-i 

78 

1 1 5-3 

27-5 

3-9 

.3-4 

O'COO 

6-0 

mP 

lO 

2q-826 

09-5 

34-8 

247 

+5-0 

-  '-9 

+2-4 

39"4 

5-6 

1+-1       0-0 

81 

120-5 

26-+ 

7-0 

i3'5 

O'OOO 

0-0 

ml' 

1  1 

In  Etinator 

29-678 

6 1 -3 

38-6 

22-7 

497 

+   2-7 

47"4 

44"9 

4-8 

11-+      0-0 

85 

114-3 

3+-0 

1-6 

i3-6 

O-QOO 

1-5 

ml':  — 

12 

29-733 

60-0 

+5-7 

1+-3 

5i-+ 

+  +-3 

5o-o 

+8-6 

2-8 

6-8      0-+ 

90 

96-9 

+0-1 

o-i 

1 3-6 

0-I38 

+•5 

—  :  mP 

i3 

29-724 

66-1 

46-9 

19-2 

.53-9 

+   6-7 

5o-2 

1 

+  6-6          7-3     ;        18-7     '       0-8 

76 

121-3 

+3-1 

3-1 

13-7 

0-000 

5-0 

mP 

•4 

Filll 

29-6.")') 

62-0 

+5-6 

16-+ 

52-| 

+  47 

5o-o 

47'9 

+-2 

10-1 

0-8 

85 

109-3 

41-2 

0-4 

i3-7 

0-012 

1-5 

vP:  niP 

i5 

29-7+2 

6+"2 

+3-0 

212 

5i-3 

+   3-8 

48-2 

+5-0 

6-3 

1+-8 

1-3 

79 

120-4 

38-0 

3-4 

i3-8 

o-ooo 

+•5 

wP  :  wP,  wX 

i6 

2q-8i.'i 

58-q 

38-1 

20-8 

+8-+ 

+   0-8 

46- 1 

43-6 

+-8 

11-6 

0-0 

84 

101-8 

32-c 

I-4.I3-9 

0-000 

3-0 

vP:  ml' 

>7 

29-82,'"i 

66-0 

38-0 

28-0 

52-+ 

+  4"6 

47"9 

43-3 

9-1 

iq-l 

0-0 

7' 

120-0 

33-0 

11-0,13-9 

0-000 

l'2 

wP:  mP 

i8 

Oreatfst 
Declination  S. 

29-791 

6+-2 

38-9 

25-3 

5i-i 

+  3-2 

44'9 

38-5 

12-6 

2  2-3 

3-4 

62 

121-1 

33-9 

10-+   14-0 

o-oco 

5-5 

mP  :  \V.  vX 

«9 

Perigee 

2q-8oi 

+2-3 

37-5 

4-8 

+0-2 

-  7-8 

36-3 

ivZ 

8-9 

12-0 

3-9 

70 

62-3 

o6-o 

0-0  14-1    O'OOO 

5-8 

■vvP,  wX  :  vP 

20 

29-688 

44 '4 

32-2 

12-2 

38-1 

—  lo-o 

35-6 

32-2 

5-9 

10-6       0-8 

79 

79-0 

2q-o 

0-2    14-1      0-020 

1-5 

sP  :  vP,  wX 

21 

Last  Qr. 

29-602 

+9- 1     3o-o 

ig-i 

38-2 

—  lo-o 

35-8 

32-6 

5-6 

12-1         O-O 

80 

106-1 

26-3 

1-9    14-2  1  0-000 

0-0 

ssP  :  mP  :  vrl',  wX 

22 

29-6+7 

01-9  ;  33-0  '   18-9 

+  1-1 

—   --1 

07-6 

33-2 

7-9 

17-8          2-+ 

74 

80-3 

29-6 

0-9    14-2     0-002 

0-0 

mP,  \vX  :  \V.  \vX 

23 

29-8+2 

55-8  1  3+-1     21-7 

44"9 

-  3-+ 

41-3 

37-1!    7-8 

!+•+ 

2-4 

74 

102-7 

26-2 

4-3  14-3   o'o87 

+-0 

sP:  wP,  vX:v\,vr 

24 

Ill  Equator 

29-820 

57-6     +2-0 

i5-6 

+8-7 

+  0-4 

44'9 

40-8 

7'9 

14-8 

2-2 

74 

111-2 

39-8 

i-S 

1+-4    0-000 

1-0 

vP,  \vX  :  vl' 

2 ') 

29-751 

6 1-5    +6-0 

i5-5 

52-1 

+  3-7 

48-2 

44-2 

7 '9 

14-2 

4"4 

70 

91-1 

41-9 

0-1 

14-4  1  o-o38 

3-0 

wP:  vl',  vX 

26 

29-797 

55-7    39-7 

16-0 

47-3 

—   I-l 

+3-5 

39-3 

8-0 

16-6 

2-2 

7a 

IOO-3 

34-9 

3-4 

14-51  0-12I 

0-0 

sP:ssN,sP:  wX,vP 

27 

29-959 

55-1     38-7     •6-+ 

47'i 

-    1-3 

+3-2 

38-8 

8-3 

i3-o 

3-0 

74 

8o'6 

c>i'i 

0-4 

14-5  '  o-coo 

0-0 

vP,  wX 

28 

New 

3o-o59 

og-i 

38-1     21-0 

+8-3 

—   0-2 

447 

40-8 

7-5 

14-1 

11 

75 

116-6 

30-7 

6-4 

14-6 

o-ooo 

3-2 

mP  :  wP,  wX 

20 

29-966 

60-1 

447 

i5-+ 

52-0 

+   3-5 

497 

47*4 

4-6 

8-6 

1-3 

84 

92-5 

40-0 

0-0 

'47 

o-o83 

2-8 

wP,  wX  :  vP 

3o 

29-6+9 

65-0 

+5-7 

19-3 

53-9 

+   5-3 

5o-i 

46-4 

■j-o 

18-2 

0-2 

75 

1 19-6 

43-0 

4-2 

'47 

0-120 

12-3 

mP  :  mP,  wX 

Means 

29774 

55-6 

37-5 

i8-i 

+5-8 

-    17 

+2-+ 

38-5 

7-3 

.4-8 

•7 

76-1 

io5-2 

32-7 

4-2 

i3-8 

Snm 
0-623 

27 

Xumbcrnf 
Column  (or|           1 
Ki-fereiii'f. 

2 

1 
3          + 

5 

6 

7 

8 

9 

10 

II 

12 

i3 

14 

i5 

16 

17 

18 

'9 

20 

'I'he  I 

esults  apply  to  the  civil  day. 

The 

nean  rcadinp  of  the  liarometer  (Coluinn  2) 

and  the  mean  U 

mporatures  of  the  Air  and  Evaporation  (Col 

unins  f)  and  8)  are  deduced  from  the  pi 

otogrf 

phic  recoids.     The 

ivenifjc  temperature  (Column  7)  is  that  de 

ermined  from  th 

e  reducti(m  of  the  photographic  records  from 

1841;  to  1S68.     The  temperature  of  tl 

e  De; 

■  Point  (Column  9) 

ind  the  I)e;;ree  of  Humidity  (Column  1.1) 

ire  deduced  from 

the  corresponding  temperatures  of  the  Air 

ind  Evaporation  by  means  of  Glai.she 

r's  11} 

grometrical  Tables. 

I'he  mean  difference  between  the  Air  and  1 

ew  Point  Tinip 

ratures  (Cidunin  10)  is  the  difference  lietwec 

n  the  niiiiibers  in  Columns  6  and  g,  ar 

d  the 

(ireatest  and  Least 

)itl"erenees  (Columns  11  and  12)  arc  dedu( 

ed  from  the  24 

lourly  photographic  measures  of  the  Dry-bull 

and  Wet-bulb  Thermometers.     The  r 

esults 

on  April  24  and  25 

for  the  liarometer  depend  partly  on  values 

nferred  from  ey 

D-observations,  on  account  of  accidental  loss 

of  iihotographic  register. 

■I'lif 

values  given  in  Columns  3,  4,  5,  14,  and  15 

are  derived  frim 

eye-readings  of  self-registering  ihermomeler 

Thr 

mean  reading;  of  the  /iaronuttr  for  the  nioi 

lhwas2y-;74 

being  o"'"029  lower  than  the  average  for  tlit 

20  years.  i8.:;4-i87.V 

Tf;m 

•i:i!ATLRi;  OF  Tin;  Ant. 

Ihc  highest  in  the  month  was  66'- 1  on  A| 

ril  1.5 ;  the  lowe 

t  ill  the  nioiith  was  i<)     t,  on  April  4  ;  and  tl 

e  range  was  :■,(>  -S. 

The  mean  of  all  the  li'ghest  daily  readings 

n  the  niontii  wa 

55" -d,  being  I'-o  Itnn-r  than  the  average  for 

Ihc  40  years,  1841-1880. 

I'he  mean  of  all  the  lowest  daily  readings  it 

1  the  month  was 

.^/"-.'ii  heing  i°-7  lower  than  the  average  for 

the  40  years,  1841-1S80. 

riie  mean  daily  range  was  i8'^- 1,  being  o°- 

»  /ess  than  the  a 

erage  for  the  40  years,  1R41-1880. 

Ihc  mean  f 

jr  the  mo 

uth  wa 

45° -8, 

being 

°  •  7  hit 

cr  than  t 

le  aver 

Ligc  for 

the  20  1 

•ears,  18. 

y-i8f)R 

MADE   AT   THE    ROYAL   OBSERVATORY,    GREENWICH,    IX   THE    7eAR    ISSl. 
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Wl.M.  AS  DEDUCED  FROM  SELF-EEGISTEEIXO  ANEMOMETKES. 


General  Direction. 


Pressure  on  the 
Sqimro  Foot. 


St.- 


CLOUDS  AND  WEATIIEE. 


April  1 


NE 
NE 

NF, :  ENE 


4   NE: ENE 

:,  I   NE:  ENE 
6  I  NE :  ENE 


ENE:  NE 

NE 
ENE:  NE 

ENE 
ENE: NE 
ENE: NE 


7 1  NE:  ENE  |  ENE:  NE 

8  NNE:NE:EXE  ENE 

9  I  ENE  ENE  :  E  :  NE 

10    NNE:  NE:  E  E:  ESE 

n  ]       E:  SE:  S  SSW 

SSW:  S        ISSW:  SSE:  SE 


ID 


ENE:  E:  SSE 
SAV 


i6l  S:  NE:  E 
ENE:  NE 
ENE:  NE 

NNE 

N 
NNW 


24 


E  :  ENE 

SSW 
Variable 

1: 

E  :  EXE 

NE: NNE 

NNE 

N  :  NNW 

NNW:  N:  NE 


lbs.  lbs. 

lO'O  o*o 

23'0  I  O'l 

29-0  I  I'O 

20"0  0"0 

I2'0  0"0 

q'o  o'o 


W^SW  :  N  N 

NNW  NW  :  SW  :  W 

NW:   NNW      N>;\V:  WNW:  SW 


I  TO 

i3-5 
3-0 


77 

CO 

o*o 

0-2 

1-8 

12'0 

107 
4-0 
3'2 


SW  WS\\   :  \VNW     4-3 

W.>^AV  :  W  S  \\       N  \V  :   \  \  W      70 
W :  A^  S  \A  :  N  W  N  W :  SE  :  Calm    i  o 


28  Calm  and  Variable  ' 

29  SSW  :    SW 

30  SW  :   SSW 


S:  SSW 

SW 
S  :   SW 


23 


24 


491 

748 

740 

623 

5i5 
497 

568 
406 
260 

190 
201 

240 

244 
172 


109 
242 
5.7 

639 
3oo 
23o 


o'3  1  217 

o-i  I  201 

0*1  :  264 

i'4  !  462 

0-4  348 

Q-O  178 


i53 
3i5 

375 


357 
26 


p.-cl 


p.-d 


•li.-cl 


Cl.-S 

p.-cl,  ci. 


th.-cl,  m 


10,  w 


p.-cl 


p.-cl 


2,  ci,  ci.-s 

6,  ci,  ci.-s,  ci.-cu,  w 

4,  ci,  ci.-cu,  st.-w 

1,  ci.-s,  st.-w 

7,  ci.-s,  so.-ha,  w 
7,  ci.-cu,  cu.-s,  w 

5,  ci.-cu,  ci.-s,  so.-ha,  w 

4,  ci,  ci.-cu,  w 

7,  ci.-cu,  ci 

9,  cu,  ci.-cu,  h 

8,  ci.-cu,  ci.-s,  slt.-r 
ic,  c.-r 

7,  ci,  ci.-cu 
10,  ni.-r 

9 

10,  cu.-s 

2,  ci,  ci.-s 

8,  ci,  ci.-s,  ci.-cu 

10,  w 
10,  oc.-sn 

9,  ci.-s 

10,  glm 

5,  ci.-cu,  ci.-s,  h 
10 

10,  oc.-slt.-r 

10,  li.-shs 

10,  ci.-cu,  cu.-s 


5,  cu,  cu.-s,  ci.-s 


27 


o,  CI.-S,  CI,  ci.-cu,  w:  8,  cu.-s 
3,  ci, ci.-cu, cu, st.-w:  6,  st.-w 
3,  ci,  ci.-s,  g  :     v 


2,  ci.-s,  ci,  ci.-cu,  so.-ha,  st.-w : 
7,  ci.-cu,  ci.-s,  ci,  w: 

4,  ci,  ci.-cu,  cu.-s,  w: 

3,ci.-cu,ci,ci.-s,se,st.-w: 

6,  ci,  ci.-cu,  cu.-s    : 

5,  cu,  ci.-cu,  ci         : 

0,  h 
10,  slt.-r 

9,  cu.-s,  ci.-cu 

6,ci.-s,ci,ci.-cu,cu.' 
10,  slt.-r 

7,  cu.-s,  ci.-cu,  h 

9,  cu.-s,  ci.-cu 
3,  cu 

1,  ci,  ci.-cu,  w 


6,  th.-d 

8,  cu.-s,  ci.-cu 


o,  li,  hy.-(l 
10 

6,  ci.-s,  ci,  lu.-lia 

7,  ci.-s,  th.-cl,  s 
8 

10,  m 

o,  liy.-d 
o 
6,  d 


10,  w  :   10 

g,ci.-cu,cu.-s:   10,  oc.-sn       :     1 
7,ci.-cu,cu.-s,ci,r,sn:   10,  oc.-r 


10,  slt.-r 

9,  ci.-cu,  cu.-s,  li 
9,  ci.-cu,  ci 

10,  .slis.-r,  t 

7,  cu.-s,  cu,  shs.-r,  si,  hi,  1,  t 
lO,  slt.-f 

8,ci.-cu,ci,cu.-s,glm 
9,  cu.-.s,  ci.-cu 
8,  cu,  ci.-s,  th.-cl,  so.-ha 


V,  lu 

10,  i'q.-r 

V,  m 


shs-r 


28 


.  the 


crage  for  the  20  years,  iS^Q-iSfiS. 


J 


The  mean  Temperature  of  Evaporation  for  the  month  Tvas  42° -4,  being  I'-j  hni-er  than  ~1 

The  mean  Temperature  nfthe  Veto  Point  for  the  month  was  38'- 5,  being  i°-8  lower  than  ! 

The  mean  Degree  of  Hnmiditi/  for  the  month  was  76'  i,  beinp  o'8  less  than 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  o*"'233,  being  o'"'oi7  less  than 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  2?" -7,  being  oS"3  less  than 

The  mean  Weight  of  a  Cubic  Foot  of  Air  for  the  month  was  546  grains,  being  2  grains  greater  than 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  o  and  an  overcast  sky  by  10)  was  6*7. 

Tlie  mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i)  was  o'3o.     The  maximum  daily  amount  of  Sunshine  was  1 1  'o  Iiours  on  April  4 

and  17. 
The  highest  reading  of  the  Solar  liadiation  Thermometer  was  I2i°'3  on  April  13  ;  and  the  lowest  reading  of  the  Terrestrial  liadiation  T/iemtometer  was  24°-3  on  April  4. 
The  mean  daily  distribution  of  Ozone  was,  for  the  13  hours  ending  g  a.m.,  i-6;  for  the  6  hours  ending  3  p.m.,  o-6  ;  and  for  the  6  hours  ending  g  p.m.,  0-5. 
The  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  g,  E.  11,  S.  5,  and  W.  4.     One  day  was  calm. 
The  Greatest  I'ressure  of  the  Wind  in  the  month  was  2g""-o  on  the  square  foot  on  April  3.     The  mean  daily  Horizontal  Movement  of  the  Air  for  the  month  was  357  miles  ; 

the  greatest  daily  value  wa,s  748  miles  on  April  2  ;  and  the  least  daily  value  153  miles  on  April  28. 
/Jam  tell  on  8  days  in  the  month,  amounting  too'"-623,  as  measured  by  gauge  No.  6  partly  sunk  below  the  ground;  being  i'°-o52  less  tli.an  the  average  fall  for  the 

40  years,  1841-1S80. 
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Daily  Kesults  of  the  Meteouulugkal  Obseuv.mions 


MONTH 
and 
DAY. 


TBMPEBATfEE. 


Mean 

Daily      ot  J4 

Ran,^. '  Hourly 

lvalues. 


Eicess 
of  Mean 

above 
Average 


Mean 

of  34 
Hourly 
Values. 


Of  the 
I  few 
Point.  I 


Difference  between 

the  .\ir  Temperature 

and  Dew  Point 

Temperature. 


"^  I  Greatest     Least 

dueed'  Me-tn  ,  „j  ^  I  ,^ 
Mean  \  Daily  g„„^,y  Ig^^^,^ 
Daily  i  Value. 


Valu 


Value 


Values 


TEMPKEAirBE. 


i  II      "-T"  r  - 


May 


4  Apogee 

5  I 

6  First  Qr. 

d  :: 

9   lu  Kiiuator 


Full 


Perigee 


'9 

20    Last  Qr. 

2  '  I  In  Equator 

22  1 


24 


>'.-W 


1  Perlinatlon  N 


29  I 

3o! 


Meiin.s 


Numl>erof 
Columufor 
R«ference. 


29-004 

29-48 

2g"8o2 

29-88S 
3o-oi6 
3o-i2 

00-389 
30-464 
30-426 

00-44  c. 
415 
oo-23i 

29'999 
29-823 
29-075 

29-401 

297+9 
29-465 

29-4SS 
29-70 
3o-i  22 

3o-236 
00076 
29-892 

29-66( 
29-620 
29-662 

29-748 
29-873 
3o"  1 00 

3o-i6o 


0 

0 

61-9 
09-3 
00-4 

42-0 
44-3 
36-3 

55-1 

66-9 
69-4 

3i-4 

40-2 
49-8 

69-2 
66-2 

43-6 
+1-6 

09-3 

37-0 

19-9 

i5-o 
14-1 


5o-2  +  I '5  47*2 
5o-2  +  I  "3  48-2 
44-3  |-  4-8  I  41-2 


23-7  46-0  —  3-4  44-1 
26-7  5rq  '  -f  2-2  48-2 
19-6    57-7  j  -f  7-7    54-5 


3+7  1 

OQ-O  ! 
66-0  i 
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The  results  apply  to  the  civil  day. 

Tlte  me^n  readinp  of  the  Baromiti-r  (Column  2)  and  the  nuan  temperatures  of  the  Air  and  Evaporation  (Ccilumns  6  and  S)  are  deduced  from  tbe  pliotofrrajihie  records.  The 
average  temperature  (I'olumn  7)  is  that  deterniiiied  from  the  reduction  of  the  photographic  records  from  1841J  to  1868.  The  Itinperature  of  the  Dt'v  Toint  (Column  9) 
and  the  Dcpree  of  Ilumiditj  (Column  i.?)  are  deduced  from  the  corresponding  temperatures  of  the  Air  and  Evaporation  hy  means  of  (ilaishcr's  llypronietrical  Tables. 
The  mean  dilTereDoe  bet»eeii  the  Air  and  Dew  I'oint  Temperatures  (Column  to)  is  the  dilTerencc  hctwcen  the  numbers  in  Columns  ft  and  9,  and  the  Greatest  and  Ix-a-st 
Differences  (Columns  1 1  and  12)  are  deduced  from  the  24  hourly  photographic  measures  of  the  l)ry-bull>  and  Wet-bulb  Thcruionietcrs. 

The  values  given  in  Columns  .J,  4,  ;,  14,  and  15  arc  derived  from  eye-readings  of  self-rciristeiing  thcrhu)inetefs. 

The  mean  reading  of  the  Ihiromilir  tor  the  month  was  29'"-925,  being  o'"- 148  highrr  than  the  average  for  the  ;o  years,  i8;4-i873. 

Tkmi'Kkatiki:  of  Tiir;  Aiit. 

The  highest  in  the  month  was  ;8"-.?  ou  May  ,;i  ;  the  lowest  in  the  month  was  30° -9  on  May  1 1  :  and  the  range  was  47-4. 

The  mean  of  all  the  highest  daily  readings  in  the  month  was  ()f%,  being  i "ft  hiyher  than  the  average  for  the  40  years.  184 1 -1880. 

The  mean  of  all  the  lowest  daily  readings  in  the  month  was  43-6,  being  o  - 1  tuwer  than  the  average  for  the  40  years,  1S41-1880. 

The  mean  daily  range  was  22'-  2,  being  i''-8  greater  than  the  average  for  the  40  years,  1841-1880. 

The  mean  for  the  month  was  54''-o,  being  o°<)  higher  than  the  average  for  the  20  years,  1849-1868. 
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21 

22 

1 
23  '  24 

1 

20 
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27 

28 

The  mean  Temperature  of  Evuixirulinu  fur  the  monlh  was  50"^  •  0,  being  i '  •  i  hiijlier  than 

^ 

The  mean  Temperature  of  the  Dew  /^o(«(  for  the  mouth  was  46°"  i,  being  I'-o  Aii/Afr  than 

The  mean  Degree  of  Humid'dy  for  the  month  was  75  •  2,  being  o-  2  less  than 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  o'"\:ii2,  being  o"'*oii  greater  than 

^the  average  for  the  20  years,  1849-1 868, 

The  mean   Weight  of  Vapour  in  a  Cubic  Fool  of  Air  for  the  month  was  ,?'•'""  5,  being  o*'- 1 

greater  than 

The  mean  Weight  of  a  Cubic  Fool  of  Air  for  the  month  was  539  grains,  being  1  grain  //re 

Iter  than 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  0  and  an  ove 

cast  sky  by  10)  was  5-4. 

The  mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i 

)waso-42.    The  maximum  daily  amount  of  .S'unsAHic  was  1.5-9  hours  on  Jfay  -- 

The  highest  reading  of  the  Solar  Radiation  Thermometer  was  i;,8'-oon  May  22  ;  and  the  lowest  reading  of  the  Terrestrial  Radiation  Thermometer  was  2 1°- 9  on  May  11. 

The  mean  daily  distribution  of  Ozone  was,  for  the  1 2  hours  ending  9  a.m.,  .^ •  0  ;  for  the  6  hours  ending  3  p.m.,  1  •  5  ;  and  for  the  6  hours  ending  9  p.m.,  0 ■  7. 

Tlie  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  8,  E.  7,  S.  8,  and  W.  7. 

One  day  was  calm. 

The  Greatest  Pressure  of  the  Wind  in  the  month  was  i6""-o  on  the  square  foot  on  May  2 

3.     The  mean  daily  Horizontal  Movement  vf  the  Air  for  the  month  was  2S6  mi 

es; 

the  greatest  daily  value  was  545  miles  on  May  16;  and  the  least  daily  value  59  miles 

on  May  25. 

liain  fell  on  13  days  in  the  month,  amounting  to  i'""6n,  as  measured  by  gauge  No.  6 

partly  sunk  below  the  ground;  being  o"-4i8  less  than   the  average  full  for 

the 

40  years,  1 84 1 -1880. 

Daily  Results  of  the  Meteoroloiucal  ORSEnvATioxs 
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52-q 

10-6 

56-3 

-   '"9 

54-9 

53-6 

2-7 

8-9  !    0-0 

9' 

S7-8 

49-0 

0-0     16-4  1  0-461  |I2   2 

wP  :  vX,  vP       '  f 

6 

29-299 

62-6 

45-2 

J  7-4 

5o-8 

-  7-0 

48-9 

46-9 

3-9 

i3-3 

O-Q 

88 

111-2 

44-0 

1-6 

16-4 

0-470 

7-0 

vP,  ssX 

7 

29-404 

54-0 

43-1 

lo-q 

48-4 

—  lO'O 

46-4 

44-2 

4' 2 

ii-o 

O-O 

86 

92-1 

38-0 

0-1 

16-4 

01 62 

o-o 

wP.wX:  wP.sX:— 

S 

29-7.)  1 

39'4 

41-1 

18-3 

48-9 

-  9-<^ 

447 

40-2 

8-7 

177 

2-0 

72 

129-0 

06-0 

10-2 

16-4 

0-000 

3-0 

'f 

9 

3o-oi6 

57-8 

38-5 

19-3 

47-4 

—  1 11 

43-6 

39-4 

8-0 

1 3-8 

2-2 

75 

119-7 

33-1 

87 

16-4 

0-000 

c-o 

i 

•• 

10 

29-999 

61-4 

4i'o 

20-4 

50-7 

-  7-9 

45-4 

39-9 

io-8 

19-2 

27 

67 

1 1 8-3 

32-8 

6-9 

16-5 

o-oco 

2-0 

II 

2  9-8')7 

65-4 

45-4 

20-0 

54-6 

-  4-1 

5o-o 

45-6 

9-0 

17-3 

17 

7« 

l3i-4 

42-6 

3-8 

16-5 

0-000 

7-0 

12 

w'  S.  :   Full 

29-875 

71-0 

52-4 

18-6 

59-5 

4-  0-7 

04-5 

5o-o 

9-5 

21-2 

1-2 

71 

129-0 

47-6 

4-8 

16-5 

0-000 

0-0 

i3 

Perigee 

29-SS2 

70-1 

5i-6 

18-5 

58-7 

—  0-2 

53-3 

48-5 

10-2 

19-4 

1-6 

69 

1 16-8 

44-6 

8-6 

i6-5 

o-oco 

0-8 

— :  vX,  yP 

"4 

29-863 

67-4 

5o-7 

i6-7 

57-8 

-   1-3 

53-6 

49-8 

8-0 

14-9 

0-8 

75 

133-2 

43-5 

3-9 

1 6-5 

0-000 

5-2 

wP,  wX':  \vP 

i5 

29-805 

73-6 

47-0 

26-6 

6o-2 

4-  o-g 

55-0 

50-4 

9-8 

18-0 

0-6 

70 

139-3 

38-5 

4'4 

i6-5 

o-cco 

3o 

wP, -a-X:  vP,  wX 
mP:  vP 

i6 

.. 

29779 

70-3 

02-1 

21-2 

6i-8 

4-   2-3 

57-1 

53-1 

8-7 

i8-7 

0-2 

73 

127-0 

46-5 

2-1 

16-5 

0000 

9-8 

'7 

29747 

72-2 

56-q 

1 5-3 

62-5 

4-   2-8 

59-6 

57-. 

5-4 

l3-i 

Q-O 

83 

116-5 

52-1 

'•4 

16-6 

0-490 

i3-o 

vP,  wX:  vP.  vX 

iS 

In  K.niiil'.r : 
I,:i>t  t^uurler. 

29-690 

66-4 

56-4 

1 0-0 

60-3 

+  0-4 

58-8 

57-5 

2-8 

7-9 

O-O 

91 

94"2 

54-0 

o-c 

16-6 

0-079 

12-0 

vP,  vX':  wP 
mP 

'9 

29-657 

72-5 

54-3 

I  8-2 

597 

—  0-5 

55-9 

52-6 

7"' 

18-2 

0-0 

78 

i35-o 

52-5 

7-1 

1 6-6 

o-coo 

11-0 

20 

29-606 

70-6 

53-8 

16-8 

61-0 

4-  0-5 

56-1 

51-9 

9-1 

1 5-7 

••4 

72 

128-3 

49-2 

8-1 

i6-6 

o-ooo 

12-2 

mP:  wP,  wX':  vP 

21 

29-432 

73-4 

56-4 

17-0 

63o 

4-   2-2 

58-5 

54-7 

8-3 

16-7 

•7 

74 

i3o-5 

5i-o 

4-4 

16-6 

O-O  12 

i6-2 

vP,  \yN 

22 

29-065 

70-4 

52-7 

'77 

60-5 

-  0-6 

56- J 

52-3 

8-2 

18-7 

2-1 

74 

1 33-8 

4S-0 

7-5 

16-6 

0-025 

i5-5 

uiP,  wX 

20 

29-926 

717 

5i-5 

20-2 

60-7 

-  °7 

55-0 

5o-o 

10-7 

18-4 

1-8 

67 

137-0 

47"' 

7-8 

i6-6 

o-ooo 

5*2 

mP:wP.wX:  vX.vP 

24 

30-047 

77-2 

48-4 

28-8 

61-5 

—   0-2 

55-5 

50-4 

ii-i 

21-6 

0-4 

67 

145-2 

3S-4 

IO-6 

16-6 

c'ooo 

1-2 

niP  :  vP 

20 

Greatest 
DccliiiMiuii  N. 

29-882 

65-9 

47-5 

1 8-4 

56-5 

-  5-4 

54-0 

5i-7 

4-8 

i3-3 

0-2 

84 

ii5-6 

36-q 

0-6 

16-6 

o-i55 

8-0 

sP:  vP,  vX:  si' 

26 

New 

29-977 

75-0 

48-5 

26-5 

60-0 

—    2-0 

55-7 

01-9 

8-1 

17-6 

O-O 

75 

i3i-i 

43-2 

7-4 

16-5 

o-ooo 

4-8 

^'P:  vP 

27 

29-802 

64-2 

54-0 

10-2 

57-8 

-    4-2 

55-3 

53-0 

4-8 

9-5 

0-6 

84 

94-6 

49'6 

0-0 

i6-5 

o-ocg 

9-0 

sP:  vP 

i8 

29-897 

70-1 

50-9 

19-2 

59-4 

—     2-5 

53-8 

48-8 

IO-6 

17-6 

1-3 

68 

i32-7 

447 

6-4 

16-5 

o-ooo 

O-O 

sP  :  vP,wN :  wX,sP 

29 

Apogee 

50-062 

73-7 

5o-i 

23-6 

60-9 

—    0-9 

54-1 

48-2 

12-7 

22-7 

3-2 

63 

144-5 

45-8 

10-0 

i6-5 

o-ooo 

O'O 

sP:wP.wX:wX,sP 

00 

30-082 

76-2 

47-2 

29-0 

60-5 

—     1-2 

54-5 

49-2- 

11-3 

21-2 

0-6 

66 

145-3 

38-8 

10-5 

16-5 

0*000 

5-3 

sP:  wP,  wX:  vP 

-Aleans 

29-806 

70-0 

497 

20-3 

58-6 

—   ri 

54-0 

49'9 

8-7 

17-8 

ro 

73-4 

1  25-3 

44-1 

6-2 

16-5 

Sum 

1-863 

5-4 

Xuinbercf 

o'olumnfor 
Kfiference. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

lO 

II 

12 

l3 

'4 

10 

16 

17 

18 

>9 

20 

The  results  apply 

to  the  ci^ 

il  day. 

1 

The  mean  reading  of  the  Barometer  (Column  2)  ;iiiii  the  mean  te 

nperatures  oft 

le  Air  and  Evaporation 

(Columns  0  and  8)  are  deduced  from  the  photographic  records.     The          1 

average  temperature  (Column  7)  is  that  determined  from  the 

reduction  of  t 

le  photographic  record? 

from  1849  to  1868.     The  temperature  of  the  Dew  Toint  (Column  9)           1 

and  the  De^Tee  of  lluinidily  (Column  13)  are  deduced  (rom 

the  corresponc 

ing  temperatures  of  th 

Air  and  Evaporation  bv  means  of  Glaishers  Hvsromctrical  Tables.           1 

The  mean  difference  between  the  Air  and  Dew  I'oint  Tempt 

ratures  (Colum 

u  10)  is  the  difference  between  the  numbers  in  Columns  6  and  g,  and  the  Greatest  and  Least          ||i 

IJififerences  (Columns  1 1  and  12)  are  deduced  from  the  24  ho 

urly  photograpl 

ic  measures  of  the  Dry 

bulb  and  Wet-bulb  Thermometers.                                                                      1 

The  values  given  in  Columns  3,  4,  5,  14,  and  15  ore  derived  from 

eye-readings  ol 

self-registering  thermor 

leters.                                                                                                                       1 

The  amount  of  Sunshine  on  June  ly  was  in  part  estimated,  on  act 

ouut  of  wrong 

adjustment  of  the  inslrumtnt.                                                                                                                       H 

The  Electrometer  was  not  in  action  from  June  8  to  12. 

1 

The  mean  reading  of  the  Barometer  for  the  month  was  29'"-8o6, 

)eing  o""022  k 

icer  than  the  average  for  the  ;o  years,  1854-1873.                                                                                     I! 

Temperature  of  tiie  Aiu. 

1 

The  highest  in  the  month  was  8j°'9  on  June  4  ;  the  lowest  i 

1  the  month  wa 

s  38°-  5  on  June  g  ;  and  the  range  was  4;°-4.                                                                                           || 

The  mean  of  all  the  highest  daily  readings  in  the  month  was  7 

3°'o,  being  i°- 

3  lower  than  the  average 

for  the  40  years,  1S41-1880. 

The  mean  of  all  the  lowest  daily  readings  in  the  month  was  49 

■"•7,  being  o"-2 

lower  than  the  average 

for  the  40  years,  1841-1880. 

The  meau  daily  range  was  20^' 3,  being  o°'8  less  than  the  ave 

rage  for  the  40 

years,  1841-1880. 

The  mean  for  the  month  was  58""  6,  being  i°'  1  lower  than  the 

average  for  th 

»  20  years,  1849-1868. 

MADE   AT  THE   1-!0YAI,   Ol'.SKUVATORY,   GREENWICH,   IN   THE   YeAU   1881. 
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WlXD  A3  DEDUCED  FKOM   SELF-EEOISTEHIXG   AKEMOMETEKS. 


Goncral  Direction. 


.Tiino  1 


H 


^'ariable 

E:  NE 

Calm:   SW  :  N 

NW:  SW 

SW 
X  :  NNAA^ 

NNW:  N 
N:  NNE 
NNW:  N 

NNW 

SE  :  SSE 

SW:  WSW 

NNW:  NW 

ENE 
SW  :  SSW 

S:  SSE 

SSE:  SSW 

SE:  SSE 

SW 

SW:  SSW 
SE:   SSW 

SSAY 
SAV:  WSW 

Variable 


25  Calm:SSW:WSW 

26  WSW:  NW:  WNW 

27  SW  :   SSW 


Mt.'aiis 


Number  of 
Column  for 
Reference. 


NW:  NNW 
WSW 

SW:   SSW 


\E:  E 

E:  i:sE 

N:XN\V:  Variable 


Pressure  on  the 
Square  Foot. 


SW  2-8 

SSW:  SW:  NE    4"-5 
NNW:  W:  WSW    5-o 


NE:  N 

NNE:  N 
NNW:  NE 

SW  :  S 
SE : S : SW 
WSW:  W 

N:  ENE 
E:   SE:   SW 
SW:   SSW 

SSE:  SE 
SSW:  SSE :  ESE 

S:  SSE 

SW 

SSW:  SE 

SSW 

SW 
WSAV:  XW:  N 

s 

SW 

XW:  WSW:  SW 

SSW:  SW:  WSW 

WNW :  WSW 
W  :  AVSW 

SSW  :   S 


6-5 


CLOUDS  AND  WE.i^THEK. 


O'O  o'O  I  O'O 
I'O  o-o  !  O'O 
i'5  I  o"o  I  o'l 


23      24      25 


96 

162 

127 

3oo 
366 
244 

25l 

363 
284 

i58 
102 
233 

178 
134 
106 

143 

225 

2g3 
307 
395 

437 
264 
117 

249 
168 

224 

242 
244 
272 


p.-cl,  s,  a 
10,  fq.-r 


p.-cl 
p.-cl 


V,  s,  ci,  li.-cl 
10 
10,  li.-cl 


p.-cl,  ci.' 
10,  .sh.-r 


p.-cl 


th.-cl 


p.-cl 


o,  h 


10,  th.-ol,  h,  in 

1,  ci.-cu,  ci 
o,  h 

:  7,  tb.-cl 

:   10 

:   lo,  oc.-r 

10,  r 

6,  cii,  slt.-r,  hi 

7,  ci.-cu,  cu,  ci.-s 

V,  ci.-cu,  ci,  h 
7,  li.-cl,  ci.-cu 

7,  cu.-s,  th.-cl 

3,  ci.-s,  th.-cl,  h 

2,  cu,  li.-cl 

8,  ci 

10,  ci.-s 


9,  cu.-s,  ci.-eu 
6,cu.-s,  tb.-cl, so.-ba 

8,  cu,  cu.-s,  li.-shs 

9,  sbs.-r 

7,  cu,  cu.-s 

3,  ci.-cu,  cu.-s,  b 

9,  ci.-p,  fli.-cl,  1- 
9,  li.-cl,  ni,  b 
10,  r 

:     4,  cu.-s,  ci.-ci: 
V,  ci.-cu,  h 
6,  ci.-cu,  ci 


26 


27 


1,  ci,  so.-ha 
3,  ci.-cu,  cu,  ci 


o,  cl 

3,  cu.-s,  ci.-s, 

V,  th.-cl 


4,  01,  ci.-s. 


tb.-cl 


p.-cl,  ci,  th.-cl,  3,  ni 
10,  r  :   10,  c.-r 

9,cu.-s,ci.-cu,oc.-sbs,t :   10,  by.-i-,  hi,  t 


10,  cu.-s,  fq.-shs 
8,  cu,  ci.-cu,  slt.-sb 
6,  cu.-s,  cu,  ci,  slt.-sb 


7,  ci.-cu,  li.-cl 
I,  ci.-s,  d 


9,  cu.-s,  ci.-cu,  glin  :  10 
l,ci,ci.-cu,cu.-s,th.-cl  :  10 
6,  cu.-s,  ci.-cu,  ci      :     8,  ci,  ci.-cu 


6, 

cu,  cu.-s,  b 

:     5,  cu.-s,  s,  tb 

-cl 

7- 

cu,  ci.-cu,  cu.-s 

:   10 

9' 

cu.-s,  cu 

:      I,  s,  ci.-s,  d 

9,cu.-s,cu,ci.-s,slt.-r  :  10,  slt.-r 
lo,cu.-s,th.-cl,so.-ha  :  10,  by.-r 
10,  li.-shs  :   10,  oc.-r 


4,  cu,  cu.-s, 

6,  cu.-s,  cu,  ci 

7,  cu.-s,  cu 

6,  cu,ci.-cu,cu.-s,ci 

8,  cu.-s,  n,  ci.-cu 

5,  cu,  cu.-s 


1,  cu.-s 
10 
8,cu.-s,ci.-cu,li.-sbs 

o 

5,  ci.-s,  th.-cl,  m 


10,  fq.-tb.-r  :     o 

8,  cu.-s,  ci.-cu  :     p.-cl  :   10 

10,  cu.-s,  n,  oc.-r        :   10,  oc.-slt.-r 


8,  cu.-s,  ci.-cu 
7,  ci.-cu,  cu.-s,  ci 
5,  ci,  ci.-s,  ci.-cu 


g,  th.-cl,  s 
1,  th.-ol 
3,  ci,  s,  ci.-s 


1 


r"the  average  for  the  20  years,  1849-1868. 


J 


The  mean  Temperature  oj  Evaporation  for  the  month  was  54° 'O,  being  i°"  2  loieer  than 

The  mean  Temperature  of  i!ie  Dew  Point  for  the  month  was  49^' 9,  being  i"'^  lower  than 

The  mean  Degree  of  Humidity  for  the  month  -was  73  -4,  being  o"  i  greater  than 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  o'°-36o,  being  o'°-oi  7  less  than 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  4':"-o,  being  oB'-2  less  than 

The  mean  Weight  of  a  Cubic  Foot  of  Air  for  the  month  was  532  grains,  being  i  gr.iin  greater  than 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  o  and  an  overcast  sky  by  10)  was  6-  6. 

The  mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i)  was  0-38.    The  maximum  daily  amount  o{  Sunshine  was  i3-oliours  on  June  4. 

The  highest  reading  of  the  Solar  Radiation  Thermometer  was  145°- 3  on  June  30 ;  and  the  lowest  reading  of  the  Terrestrial  Radiation  Thei-mometer  was  32°- 8  on  June  10. 

The  mean  daily  distribution  of  Ozone  was,  for  the  12  hours  ending  9  a.m.,  29;  for  the  6  hours  ending  3  p.m.,  1-4;  and  for  the  6  hours  ending  9  p.m.,  fi. 

The  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  6,  E.  4,  S.  11,  and  W.  8.     One  day  was  calm. 

The  Greatest  Pressure  of  the  Wi?id  in  the  month  was  7">'-3  on  the  square  foot  on  June  22.      The  mean  daily  Horizontal  Movement  of  the  Air  for  the  month  was  230  miles ; 

the  greatest  daily  value  was  437  miles  on  June  22  ;  and  the  least  daily  v.ilue  96  miles  on  Jmie  i. 
ftam  fell  on  9  days  in  the  month,  amounting  to  i'"'S63,  as  measured  by  gauge  No.  6  partly  sunk  below  the  ground;  being  o'"' 188   less  than   the  average  fall  for  the 

40  years,  1 841-1880. 


GuEEK\\Ticu  Magnetic.\l  AND  Meteokological  Oeseuvations,  1881. 


xlii) 

D.viLY  Results 

OF  THE  Meteorological  Observations 

MONTH 
and 
DAY. 

I'Si. 

Phases 
o( 
the 

Moon. 

B.4K0- 
MEIEE. 

Tempeeatuee. 

Difference  between 

the  Air  Temperature 

and  Dew  Point 

Temperature. 

.^1 

|ll 

3  3 

If 

Tempeeatuke. 

1 

1 

0 

1 
1 

a 

1 

a 

\  = 
111 

1 

Electricity. 

or  the  A 

r. 

Of       Of  the 
Evapo-      Dew 
ration.    Point. 

iiiif 

i 

1 

Daily 
RaiiKC. 

Mean 
of  34 
Hourly 
Values. 

Esccss 
of  Mean 

above 
Averaco 

of 
30  Years. 

Mean       ^'■■ 
of  34      ^"^""^ 
Hourly   ^"^^ 

Values.    »»'l-^ 
Value, 

Mean 
Dail.v 
Value. 

Greatest 

of  34 
Hourl.v 
Values. 

Least 
of  34 
Hourly 
Values. 

lu 

0 

0 

0 

0 

0 

o 

0 

0 

0 

°      i 

0 

0 

hours.  ,  hours,  j    in. 

July    I 
2 

3 

In  Equator 

29-840 

29-921 
29-974 

82-6 

77-1 
84-7 

54-6 

54-7 
55'2 

28-0 
2  2-4 
29-5 

68-3 
65-2 
68-6 

+  6-7 
+  3-7 

+  7-2 

58-7 
5q-8 
61-8 

5i-2 
55-4 
56-5 

17-1 

9-8 

I2M 

33-0 
,8-9 

24-3 

4-9       54 

0-2       72 

2-3  1  65 

144-6 
133-4 

142-0 

46-1 

44-4 
5o-o 

9-8 
6-1 
6-4 

16-5 

1 6-5 
.6-4 

o-oco 
o-ooo 

O'OOO 

11-7  mP:  wP,wX:  vP,vX 
0-0         vP  :  vN,  mP 

O'O  mP  :  wP,  wN  :  mP 

4 
5 
6 

First  Qf. 

oo-o36 
29-906 
29-639 

90-1 
92-8 
68-1 

62-8 
6 1 -5 

52-0 

27-3 

3 1 -3 
i6-i 

74"  • 
76-3 
63-6 

4-12-7 
+  14-8 

+  rg 

67-3 
68-1 
6i-4 

62-3 
62-3 

59-6 

11-8 
14-0 

4-0 

22-2 
27-0 
10-3 

2-3 
0-4 
0-0 

67 
63 

87 

148-9 

l56-5 
102-1 

58-1 
5i-6 
45-0 

11-4 

10-8 
0-6 

■  6-4 
16-4 
16-4 

0-000 
0-090 

0-894 

0-0 
1-5 
4'5 

mP  :  vP,  wN 

mP  :  vP.  sN 

tN  :  inP 

7 
8 

9 

Declination  S. 

29-896 
29-822 
29-827 

66-1 
65-8 
727 

49-2 
51-4 
47-6 

16-9 
14-4 

25-1 

57-3 
57-6 
69-6 

-  4-6 

-  4-6 

-  2-9 

52-3 
54-4 
55-5 

477 
5i-5 
5i-9 

9-6 
6-1 

77 

13-5 

IO-5 
16-4 

3-2 

1-6 
0-0 

70 
80 

76 

I  l3o 
112-2 
.33-4 

42-1 
44-0 
41-4 

5-6 
0-3 
6-3 

16-3 
i6-3 
16-3 

0-000 

0-020 
0-002 

1-0 
8-0 

I'O 

luP  :  ^^•P,  wX 
mP:  wP:  vX,  vP 
vP  :  wP,  wX  :  wP 

10 

II 

12 

Fi'iU 
Perigee 

29-94+ 
30-027 
29-912 

74-1 
70-6 
86-2 

56-0 
54-2 
54-8 

i8-i 
25-4 
31-4 

63-5 
67-1 
69-9 

+  0-8 
+  4-2 
4-   6-8 

57-4 
58-6 
62-5 

52-3 
5i-8 
56-8 

11-2 
1 5-3 
i3i 

22-0 

22-3 
22-3 

2-3 
5-7 
3-0 

67 
58 
62 

123-8 
141-1 
146-6 

52-0 

47-8 
43-7 

1 1-6 

13-8 
10-6 

16-3 
16-2 
16-2 

O-OOO 

o-ooo 
0-017 

I '5 

6'2 

5-2 

mP:  wP 

vP:  — 

—  :  vP,  vN 

i3 

3o-o6c 

8i-4 

52-g 

28-5 

66-7 

4-  3-4 

6i-o 

56-4 

10-3 

17-5 

2-6 

70 

143-4 

47-2 

i3-o 

i6-2 

o-ooo  1  3-0 

mP:  vP,wX:  wN.mP 

'4 
i5 

fn  Equator 

30-107 
29-908 

89-1 
97-1 

07-1 
6o-2 

32-0 

36-9 

71-2 
78-4 

4-   7-8 
4-i5-o 

65-7 
68-7 

61-5 
62-0 

97 
16-4 

21-6 

31-7 

0-4 
2-3 

7' 
57 

144-8 
1 53-7 

52-3 

49-9 

97 
in 

i6-i 
16-1 

O'OOO  1  4-0 
0-000     0-0 

1 

vP 
vP :  vP,  vX 

i6 

1  -r 

i8 

Last  Qr. 

29-884. 
29-89S 

29-82I 

84-3 
85-2 
90-2 

6i-8 
6i-o 
Sg-o 

22-5 
24-2 
3i-2 

71-3 
71-1 
74-2 

4-  7-8 
+  7-6 
4-10-8 

64-3 
63-2 
63-6 

59-0 
57-2 
55-9 

12-3 
1 3-9 
1 8-3 

21-3 

27-5 

27-2 

3-8 
3-4 
86 

65 
62 
53 

i5r7 
133-4 
146-8 

53-4 
55-1 
5o-3 

7-4 

8-4 

13-4 

16-1 
i6-o 
16-0 

0-023      2-0 
o-ooo       1-2 

O'OOO    3'8 

vP,  ssX  :  vP.  wX 

vP 
sP  :  vP  :  vP,  wX 

'9 

20 
21 

29-701 
29-690 
29-834 

88-0 
76-0 
73-4 

6o-i 
57-3 
5i-6 

27-9 

18-7 

21-8 

74-2 
66-0 
61-4 

4-10-9 
4-  2-8 
-   1-6 

65-8 
59-6 
53-8 

597 
54-4 
47-2 

14-5 
11-6 
14-2 

23-8 
21-4 
27-4 

4-0 
2-9 
4-6 

61 
66 
60 

136-2 
127-0 
139-2 

52-5 
53-4 
40-0 

7-6 

4'« 
1 1-3 

16-0 
15-9 
i5-9 

O'OOO     0-0         sP :  vX.  vP 
0-025  1  0-0  ]              vP,  vX 
O-OOO  1   1-2  1  sP  :  vP,  wX  :  wP 

22 
23 

24 

Oreat^'it 
Decliuatiuu  S. 

29-786 
29-776 
29-681 

63-1 
73-6 
73-1 

52-0 

64-3 
56-5 

in 
19-3 
16-6 

67-0 
62-9 
63-5 

-  5-9 
4-  o-i 

4-  0-8 

55-6 
59-2 
60-1 

54-3 
56-1 
57-3 

27 
6-8 
6-2 

8-2 
16-5 
12-1 

o-o 
0-0 
1-3 

9' 
79 
So 

88-7 
i3o-8 

ll3-2 

42-5 
47-5 
52-4 

0-0 
2-0 
n 

i5-8 
i5-8 
i5-7 

o'o37    3-8             vP,  wN 
0-048     1-0     sP:  vP.wN:  vP 
0-002     7'o  '.           sP  :  mP 

1 

20 
26 

27 

New  :  Apogee 

29-525 
29-462 
29-829 

71-3 
73-1 
65-1 

5i*5 
53-0 
48-5 

19-8 
20-1 
i6-6 

59-2 
59-7 
56-2 

—  3-5 

—  3-0 

—  6-4 

53-1 
54-1 
53-6 

477 
49-1 
5i-2 

1 1-5 
10-6 
5'o 

22-1 

21-2 
11-6 

2-6 
3-0 
0-8 

66 
68 
83 

l32-2 

l3l-o 
I  l3-o 

45-0 
48-8 
41-2 

5-9 
4'9 
«7 

i5-7 
i5-7 
i5-6 

o-ooo  j    O'O 

0-002  1  0-0 

0-076  j    O'O 

mP:  vP,  wX:  vP 
vP,  wN  :  vX,  vP 
mP,  mX  :  vP,  vX 

28 
29 

3o 

In  ICquator 

3o-ooi 
29-823 
29-699 

75-9 
74-5 
68-1 

43-9 
55-6 
55-5 

32-0 
18-9 
12-6 

58-7 
63-9 
6i-4 

-  3-9 
4-    1-3 

—  1-2 

52*o 

59-7 
59-6 

46-0 
56-2 
58-1 

12-7 

77 
3-3 

26-3 
18-0 

8-8 

O'O 

0-4 

0-2 

63 

77 
89 

i38-8 
126-4 
95-8 

36-8 
53'9 
49"  2 

101 
5-6 

0-7 

10-6 
i5-5 
1 5-5 

0-000      2-0 

0-329    6'o 
0-128     2-0 

sP :  vP,  wX 

vX,  vP:  mP 
mP,  wX  :  vP 

3i 

29-442 

677 

07-0 

10-7 

6.-7 

-    0-9 

60-5 

59-5 

2-2 

5-1 

O'O 
2-2 

93 

93-1 

53-2 

0-2 

i5-4 

0-444  1 6'o 

niP,  \vX 

Means 

29-828 

777 

54-9 
4 

22-8 

5 

65-5 
6 

4-   2-9 

597 

55-1 

IO-4 

'97 

70-2 

i3o-2 

48-. 

6-S 

1 6-0 

2-i37    3-0 

VuuibiTOf 

Column  for 
Ittfcrcnce. 

I 

2 

3 

7 

8 

9 

10 

1 1 

12 

l3 

»4 

i5 

16 

17 

18       1     19    '                       20 

The  results  apply  to  the  civil  day. 

The  mean  reading  of  the  Barometer  (Column  2) 
average  temperature  (Column  7)  is  that  det 
and  the  De^'ree  of  Humidity  (Column  13)  a 
The  mean  difference  between  the  Air  and  I) 
Differences  (Columns  11  and  12)  are  deduce 
1 9,  and  20  for   Kvaiioration  Temperature  d 
are  deduced  entirely  from  eye-observations, 

and  the  mean  tei 
^rmined  from  th 
re  deiluced  from 
ew  I'oint  Tenipe 
d  from  the  24  1 
pend  partly  on  i 
on  account  of  uc 

nperatures  of  the  Air  and  Evaporation  (Colu 
reduction  of  the  photographic  records  from 
the  corre.sponding  temperatures  of  the  .\ir  ; 

ratures  (Column  10)  is  the  difference  betwee 
ouvly  photographic  measures  of  the  Dry-bul 

•alues  inferred  from  eye-observations,  and  th 

cideutal  lo^s  of  photographic  register. 

nns  6  and  8)  are  deduced  from  the  photographic  records.     The 
1849  to  1868.     The  temperature  of  the  Dew  Point  (Column  9) 
nd  Eva|>oration  by  means  of  Glaisher's  Uygrometrical  Tables. 
1  the  numbers  in  Columns  6  and  9,  and  the  Greatest  and  Least 
1  and  Wet -bulb  Thermometers.     The  results  on  .Inly  5,  11,  iS, 
ose  on  July  22  and  23   for  Air  and  Evaporation  Temperature'; 

The  values  given  in  Colimms  3,  4,  5,  14,  and  15 

are  derived  from 

eye-readings  of  self-registering  thermometer 

The  mean  reading  of  the  li.tromcler  for  the  mon 

h  was  29'" -8  28, 

being  ©'"-019  higher  than  the  average  for  the 

20  years,  1854-1873. 

TEMPEnATlRE   OP  THE   AlR. 

The  highest  in  the  m(mth  wa 
The  mean  of  all  the  highest  t 
The  mean  of  all  the  lowest  d 
The  mean  daily  range  was  2 
The  mean  for  the  mnnth  was 

s  97"- 1  on  Jul\ 
ally  readings  ii 

lilv  readings  in 
"-'8,  being  i"- 

15  ;  the  lowest 
1  the  month  was 
the  month  was  J 
?  iireiUi-i-  than  th 
"•9  hii/lwr  than  f 

in  the  month  was  43°- 9  on  July  2S  :  and  the 
77***  7,  being  3^-5  higher  than  the  average  for 
4"- 9,  being  1^-7  higher  than  the  average  for 
e  average  for  the  40  years,  1 841-1880. 
he  avenige  for  the  20  years,  1849-  iSCS. 

range  -was  53"  •  2. 

the  40  years.  1 841-1880. 

he  40  years,  1841-1880. 

65°-?,heinp  2 
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MONTH 

Wind  as  deduced  feom  Selp-Reoisteeinq  Axemometebs. 

OSLEK's. 

ROBIIf- 
SON'S. 

CLOUDS  AND  WEATUER. 

and 
DAY, 

General  Direction. 

Pressure  on  the 
Square  Foot. 

i 

- 

0 

iSSr. 

a  => 

A.m. 

P.M. 

A.M. 

P.M. 

J 

1 

■cC! 

0    1    h5 

•s. 

w° 

- 

lbs. 

lbs.       lbs. 

miles. 

July  I 

SSE  :  SSW 

SAV:  NNW 

4-0 

O-O 

O'l 

253 

p.-cl                            :     7,  th.-cl,  ci.-s 

I,  ci                            :     6,  cu.-s 

2 

Calm:  VariableiN 

N  :  NE  :  Calm 

O'O 

O'O 

O'O 

no 

0                                 :     3,  ci,  ci.-s 

9,  cu.-s,  cu,  th.-cl,  so.-ha:     v,  tii.-cl,  h 

3 

sw 

W  :  WSW 

3-1 

0-0 

O'l 

359 

li,  m                           :     g,  s,  th.-cl,  so.-ha 

8,  ci.-s,  ci     :     6,  ci.-s,  ci     :     i,  s 

4 

wsw 

WSW 

07 

O'O 

O'O 

296 

V,  s                :  p.-cl,s,ci.-s,cu.-s:     0 

o                                  :     o 

5 

WSW:  Variable 

SK 

o"o 

O'O 

O'O 

126 

0                                   :     0 

2,ci,ci.-s,th.H;l,so.-ha:   li.-cl                  :    lo,  t.-sm,  r 

6 

Variable:  SW 

AVSW  :  W 

5-2 

O'O 

o'5 

415 

10,  t.-sm,  hy.-r  :    10,  hy.-sh       :    10,  hy.-r,  t 

lo,  s,  sc         :   lo                     :     o 

, 

ws\Y:  yv 

W  :  WSW 

4-3 

O'O 

0'2 

432 

p.-cl                            :     7,  cu.-s,  cu 

9,  cu.-s,  cu  :     p.-cl,  so.-ha  :     7,  cu.-s 

8 

SAV 

SW:  WSW 

0-6 

O'O 

O'O 

219 

10                                 :     9,  cu.-s,  ci.-s 

10,  li.-shs                     :     V 

9 

wsw 

WSW  :  SW 

0-3 

O'O 

O'O 

233 

p.-cl                            :     7,  cu,  cu.-s 

7,  cu.-s,  slt.-r            :   10,  s 

lO 

WSW:  W:  NW 

NAV  :  SAA' 

2-0 

O-O 

OM 

321 

10                                 :     7,  cu,  cu.-s 

4,  cu.-s                       :     7,  ci.-cu,  ci.-s,  s 

1 1 

SW:  SSW 

SSW:  S 

1-3 

O'O 

O'l 

268 

p.-cl                          :     6,  li.-cl,  ci.-cu 

3,  ci                            :     0 

12 

SSE:  SSW 

SW:W:WNW 

0-8 

O'O 

O'O 

233 

li.-cl                           :     9,  ci.-cu,  n,  slt.-r 

2,ci,cu.-s,cu,  ci.-cu:     i,  li.-cl 

i3 

WSW 

W:  WSW:  WNW 

VI 

O'O 

O'O 

3o6 

0                               :     8, li.-cl,ci.-cu,  so.-ha 

6,  ci.-s,  ci, ci.-cu, so.-ha:     0,  slt.-m 

H 

wsw  :  SW 

SW:   S 

o"o 

O'O 

O'O 

1 35 

0,  slt.-m                     :     V,  m 

2,  ci.-cu,  ci,  h            :     0 

i5 

Calm  :  NE  :  SW 

Variable 

o-o 

O'O 

O'O 

ii5 

0                                 :     2,  th.-cl,  h,  m 

2,  ci                              :    6,  cu.-s,ci.-cu,ci.-s,th. 

cl 

i6 

NE 

NE:  E:  SE 

O'O 

O'O 

O'O 

180 

p.-cl,  s,  cu.-s,  1,  H.-shs  :     2,  li.-cl 

7,  ci.-cu,  ci,  cu.-s     :   10 

17 

ENE : NNE 

WSW:   SW 

O'O 

O'O 

O'O 

i3o 

10                                   :     4,  cu,  tb.-cl,  h 

V,  th.-cl,  h                 :     0 

18 

SW:  WSW 

AYSW 

0-9 

O'O 

O'l 

246 

0                                   :     0 

4,  li.-cl                      :     1,  th.-cl,  s,  ci.-s 

>9 

WSAV:  NW 

N:  NNW 

0-3 

O'O 

O'O 

160 

s,  ci.-s,  li.-cl               :     3,  li.-cl,  h 

7,  ci.-cu,  th.-cl,  h      :   lo,  m 

20 

NNW 

NW: NNW 

0-4 

O'O 

O'O 

2l5 

10,  1                              :   10,  slt.-r 

9,  ci,  cu.-s                  :     5,  cu.-s,  ci.-cu,  s 

21 

NNW:  N 

NE:  SE 

0-9 

O'O 

O'O 

109 

s                                  :     3,  ci.-s,  m 

1,  ci                            :     V,  s,  ci.-s 

22 

SSE:  SW 

SAV 

2*5 

O'O 

0'2 

284 

to                                  :   lo,  s,  slt.-r 

10,  sc,  fq.-r                  :     v 

23 

WSW 

SAV 

2-4 

O'O 

0'2 

298 

V,  s                              '■     9i  cu.-s,  ci.-cu,  ci.-s 

10,  slt.-sh       :     V                    :   10,  r 

24 

SW 

SSAV:  SAV 

7-0 

O'O 

0'5 

372 

p.-cl                            :   10 

10,  slt.-sh                    :     6,  cu.-s,  slt.-sh 

25 

SW 

AVSW:  SW 

2-9 

O'O 

0'2 

391 

p.-cl                            :     7,  cu.-s,  so.-ha 

8,  cu.-s,  cu,  th.-cl     :   10 

26 

SW  :  NNW 

NAV:  N:  SAV 

3-4 

O'O 

O'l 

259 

0                                 :     8,  cu.-s,  cu,  ci.-cu 

6,  cu.-s,  cu,  ci.-cu    :     7,  slt.-sh 

27 

WSW:  N:  NNE 

NE:  N 

'7 

O'O 

O'O 

121 

V                                 :   10,  glm 

g,  cu.-s,  glm,  shs.-r  :     7,  th.-cl,  m 

28 

SW 

SW 

3-8 

O'O 

O'l 

281 

0,  m                            :     3,  th.-cl 

5,  ci,  ci.-cu,  ci.-s,  so.-ha:    1 0 

29 

SW:  AYSW 

WSW:  SW:  SSW 

3-8 

O'O 

o'3 

3g7 

10,  hy.-r                       :     7,  cu,  cu.-s,  slt.-sh 

7,  cu.-s                        :     8 

3o 

SSW  :   S 

SSAV:  SW 

22 

O'O 

O'l 

268 

V                                  :   10,  r 

10,  oc.-th.-r                 :     8 

3i 

SSW 

SW:WSW:WNW 

9-9 

O'O 

o'9 

442 

p.-cl                            :   10,  hy.-r 

10,  sc,  li.-shs,  w          :   10,  oc.-r 

Means 

O'l 

259 

Number  of 

Column  for 

21                             22 

23 

24 

25 

26 

27 

28 

Reference.!                                          1 

- 

The  mean  Temperature  of  Evaporation  for  the  month  -was  59°'  7,  being  2°-o  hii/her  than 

The  mean  Temperature  of  the  Dew  Point  for  the  month  was  55°'  i,  being  i°*4  liiijher  than 

The  mean  Degree  of  Humidity  for  the  month  was  70-2,  being  2-8  less  than 

>the  average  for  the  20  years,  1849-1868. 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  o'°-434,  being  o'°-o2i  greater  than 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  if  Air  for  the  month  was  4B"  ■  8,  being  o"'-  2  greater  than 

The  mean  Weight  of  a  Cubic  Foot  of  Air  for  the  month  was  525  grains,  being  .^  grains  less  than 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  0  and  an  overcast  sky  by  10)  was  6- 1. 

The  mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i)  was  0*43.    The  maximum  daily  amount  of  Sunshine  was  I3'8  hours  on  July  11. 

The  highest  reading  of  the  Solar  Radiation  Thermometer  was  156°  "5  on  July  J  ;  and  the  lowest  reading  of  the  Terrestrial  Radiation  Thermometer  was  36°  "S  on  July  28. 

The  mean  daily  distribution  of  O:one  was,  for  the  12  hours  ending  9  a.m.,  2-0  ;  for  the  6  hours  ending  3  p.m.,  o-6  ;  and  for  the  6  hours  ending  g  p.m.,  0-4. 

The  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  5,  E.  2,  S.  10,  and  W.  14. 

The  Greatest  Pressure  of  the  Wind  in  the  month  was  9""-9  on  the  square  foot  on  July  31.     The  mean  daily  Horizontal  Movement  of  the  Air  for  the  month  was  259  miles; 

the  greatest  daily  value  was  442  miles  on  July  31 ;  and  the  least  daily  value  no  miles  on  July  2. 

RainieW  oni2days  in  the  month,  amounting  to  2'°' 137,  as  measured  by  gauge  No.  6  partly  sunk  below  the  ground;   being  o'"'3oi  less  than  the  average  fall  for  the 

40  year-^,  1S41-1S80. 
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Daiia'  Results  of  the  Meteorological  Observations 


THr.n. 
iirrER. 

ell 

TEUrEHATrEE. 

1  = 

TEMPEBATrBE. 

=•? 

~^ 

MONTH 
and 
DAY, 

1     ThMcs 
of 
the 
Moon. 

Of  the  Air. 

Of 
Ei-apo- 

ration. 

Of  the 
Dew 
Point. 

the  Air  Temperature 
and  Dew  Point 
Temiierature. 

f.l-S "a !  si 

ilili  |il 

s.= 

.  li 

■V.     .=  =  £ 

i  111 

5  \r 

0 

i 

< 

if 

1 

Electricity. 

1 

J 

Daily 
Ranee. 

Mean 
ofi< 
Hourly 
Values. 

Ksofss 
of  Mean 

above 
Average 

of 
JO  Years. 

Mean 

of  34 

Hourly 

Values. 

Dc- 
duced 
Mean 
Daily 
Value. 

Mean 
Daily 
Value. 

Greatest 

of  34 
Hourly 
Values. 

Least 
of  =4 
Hourli 
Values 

In. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

h.jurs. 

hours. 

in.         1 

Aug.  I 

2 

3 

First  Qr. 

29-624 
29-917 

30-067 

72-8 

75-5 
73-6 

49-5 
55-0 
5o-2 

23-3 

20-5 

23-4 

6i-4 
63-0 
61-9 

—  1-2 

-|-  0-3 
-0-8 

57-0 
57-8 
08-4 

53-2 

53-4 
55-4 

8-2 
9-6 
6-5 

17-6 
l6-q 
1 3-3 

o-o 
c-6 
0-4 

75 

71 
80 

128-8 
126-8 
111-3 

41-4 
5 1-3 
+2-6 

5-3 
2-3 

1 5-3 
i5-3 
i5-2 

0-077 
0-000 
0-000 

3-0 
0-0 
20 

sP  :  wP  :  sP,  ssN 

vP  :  vP,  vX 
mP  :  wP,  wX  :  wP 

4 
5 
6 

^^s. 

3o-i  16 

29-884 
29-921 

83-0 
85-4 
76-9 

58-3 
5i-2 
55-5 

J4-7 
34-2 
ai-4 

66-5 
68-4 
63-8 

-f-  3-S 
+  5-7 
-f  ri 

62-6 
62-1 

58-1 

59-5 
57-2 
53-3 

7-q 

I  1-2 
10-5 

18-4 
23-5 
20-1 

0-2 
0-6 

2-q 

79 
66 
69 

128-0 
139-3 

i33-o 

53-8 
39-7 
49-6 

7-5 
12-3 
8-5 

i5-2 
i5-i 
i5-i 

0-000 
0-000 
0-000 

0-0 
4-0 
2-0 

vP                  j 
sP  :  wP,  wX  :  mP 
mP :  vP,  wN 

7 
8 

9 

Perigee:  Ful 

29-944 
29-625 

29-475 

76-. 

78-7 
72-4 

5o-o 
54-2 
52-8 

26-1 
24-5 
19-6 

62-0 
62-7 
39"9 

-0-7 

0-0 

-2-8 

56-8 
59-8 
56-0 

52-3 

57-4 
52-6 

97 
5-3 

1  -0 
17-3 
i5-8 

1-6 
o-o 
I-l 

71 
S5 

77 

127-0 
133-8 
123-4 

•39  "9 
47-9 
47-0 

10-4 

2-9 

37 

1 5-0 
1 5-0 

'4"9 

o-ooo 
0-433 
0-010 

9-5 
1 5-5 
6-0 

mP 
mP:  \vP:  ssX,  vP 
mP,mN:  wP,wN:  vP 

lO 

II 

In  Equator 

29-65- 

2q-76o 
39-584 

70-4 
70-1 
60-4 

64-3 
5o-o 
53-0 

16-1 
20-1 

7-4 

69-9 
59-9 
56-1 

-2-8 
-  2-8 
-6-5 

55-7 
55-5 
55-6 

52-0 

5i-6 
55-1 

7-9 
8-3 
i-o 

14-6 
16-0 

4-0 

1-5 

0-0 

76 

74 

97 

I  i5-2 
122-3 

72-5 

48-3 
42-9 

52-1 

2-8 
6-6 
0-0 

14-q 
14-8 
'47 

0-000 

0-0 10 

i-3o6 

0-0 
6-0 
0-0 

sP  :  vP  :  wX,  vP 
sP  :  wP,  wX  :  vP 

vP  :  vP,  vX 

i3 

'4 
i5 

29-516 
29-64.? 
29-668 

5q-5 

63-3 
68-1 

47-8 
52-3 

52-1 

II-7 
no 

i6-o 

54-4 
56-6 

57-2 

-8-1 
-5-8 
-5-1 

5 1 -5 
52-8 
54-1 

487 
49-3 
5 1-2 

57 
7-3 
6-0 

9-3 
II-6 
i3-5 

■•4 

4-6 
0-4 

81 

77 
81 

92-3 

89-3 

117-9 

42-9 
49-6 

47-6 

2-2 
0-0 
2-6 

'47 
14-6 
14-6 

0-000 
0-001 
o-oo3 

0-0 
o-o 
0-0 

vP,  wX 

wP:  mP 

sP:  vP:  mP 

i6 

'7 
)8 

La>t  C^r. 

Oreatefit 
DecUiulion  X. 

29-434 
29-286 
29-453 

72-1 

68-1 
68-8 

55-9 
53-5 
53-1 

i6-2 

14-6 

15-7 

6o-6 
58-3 
58-8 

—  1-5 
-3-6 

-3-0 

58-4 
55-3 

55-2 

55-5 

52-6 

52*0 

4-1 

5-7 
6-8 

"7 

14-8 
13-3 

C-2 

0-6 

1-9 

S7 
81 

78 

1 2  I-o 
123-2 
1 17-5 

53-6 
5o-o 
49 '-^ 

2-0 
5-2 
5-0 

14-5 
14-4 
14-4 

0-043 
0-099 
o-oco 

o-o 
o-o 
1-5 

vP, -svN 
vP,  wN  :  vP,  ssX 
wP  :  wP,  wX  :  niP 

'9 

20 
21 

29*447 
29-712 
29-634 

67-0 

70-4 
65-0 

5i-o 

48-0 
48-3 

1 6*0 
22-4 
167 

58-4 
57-5 
54-9 

-3-2 
-3-9 
-6-4 

56-1 
52-8 
53-5 

54-0 
48-5 

52-1 

4"4 
9-0 
2-8 

12-4 
17-3 
11-6 

I-o 
1-5 

0-0 

85 

72 
90 

107-0 

123-2 
100-3 

46*0 
43-0 
44-0 

1-6 

8-0 

1-2 

14-3 
14-3 
14-2 

O-I  12 

0-000 

0-486 

10-2 

2-4 
2-9 

niP,  mX  :  wP  :  mP 
sP  :  vP,  wN  :  vP 
vP,  wX  :  sP,  sX 

22 
23 

24 

Apoj^ee 
New 

29-694 
29-533 
29-512 

71  "4 
6q-2 
65-6 

47-0 
55-0 
5i-6 

24-4 
14-2 
14-0 

57-8 
59-6 
57-8 

—  3-5 

-  1-6 

55*0 

57-4 
54-6 

52-5 
55-5 
5i-8 

5-3 

4"  I 

6-0 

1 5-5 
12-4 

14-S 

0-0 
0-0 
0-0 

82 
87 
81 

127-6 
114-9 
108-3 

42-7 
52-6 

47-5 

6-7 
1-2 

7-5 

14-1 
14-1 

14-0 

0-102 
0-289 

0-023 

2-3 
6-7 
2-3 

mP  :  mP,  mX :  sP 
raP :  vP,  sX 

vP,  mX 

25 
26 

27 

In  Equator 

29-014 
29-288 
29-5S0 

64-4 
70-2 
66-2 

5i-6 
52-6 

49-6 

12-S 
17-6 
16-6 

58-3 
6i-o 

56-2 

—  2-7 

-t-  0-1 

-4-6 

57-4 
57-7 
52-6 

56-6 
54-8 
49-2 

1-7 

6-2 
7-0 

5-1 
i5-5 

14-2 

0-0 

Q-O 

1-8 

94 
81 

78 

97-8 
123-3 
1  i6-o 

47 -o 
49-0 
44-0 

0-0 

97 
7-8 

13-9 
13-9 
l3-8 

o-3oo 

0-232 

0-000 

12-2 

l3*2 

2-8 

mP  :  -.vP,  wX 
wP  :  mP  :  sP,  sX 
sP  :  wl',  wX  :  yP 

28 
29 

3o 

29-898 
29-849 
29-675 

68-3 
62-0 
69-7 

43-1 

5o-o 

522 

25-2 
I2-0 
17-5 

54-9 
57-0 
58-8 

-  5-8 
-3-6 

-  1-6 

5o-8 
55-6 
06-9 

46-9 
54-3 
55-2 

8-0 
2-7 
3-6 

lS-4 
5-1 

97 

0-7 
0-0 
0-0 

74 
91 
8S 

112-8 

88-3 

124-0 

37-1 
45-9 
5o-5 

10-7 
o-i 

2-2 

13-8 
i3-7 
1 3-7 

0-000 
0-270 
0-082 

1-8 
i5-5 

—  :  mP,  wX 

vP:  vP,  .sX 

vP,  wX  :  vP,  vX 

3 1 

29-951 

07-5 

49-6 

7-9 

52-5 

-7-8 

49-9 

47-3 

5-2 

11-2 

2-0 

83 

90-3 

44-6 

c-8 

1 3-6 

0-0 10 

1-0 

vP 

Mi'ans 

29-673 

69-7 

5i-6 

l8-2 

59-2 

-2-6 

55-9 

53-0 

6-3 

l.Vg 

0-9 

8o-3 

114-7 

46-6 

4-5 

14-5 

Sum 

3-888 

4-. 

N'umhfTnf 
Column  for            1 
Reference. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II            12 

i3 

H 

i5 

16 

'7 

18 

'9 

20 

The  results  apply  to  the  civil  day. 

' 

The  mean  reading  of  the  IJarometer  (Column  2)  and  the  mean  temperatures  of  the  Air  and  Evaporation  (Columns  6  and  8)  are  deduced  from  the  photographic  records.    The 
average  temperature  (Cohimn  7)  is  that  determined  from  the  reduction  of  the  photographic  records  from  1849  to  i8bS.     The  temperature  of  the  Dew  Point  (Column  9) 
and  the  Degree  of  Humidity  (Column  13)  ate  deduced  froni  the  corresponding  temperatures  of  tlie  Air  and  Evaporation  by  means  of  Glaisher's  Mygrometrical  Tables. 
'I'lie  mean  diflference  between  the  Air  and  Dew  I'oint  Temperatures  (Column  10)  is  the  difterencc  between  tlie  numbers  in  Columns  6  and  9,  and  the  Greatest  and  Least 
Differences  (Columns  i )  and  1 2)  arc  deduced  from  the  24  hourly  photographic  measures  of  the  Dry-bulb  and  Wet-bulb  Thermometers. 

The  values  given  in  Columns  3,  4,  5,  14,  and  15  arc  derived  from  eye-readings  0 

f  self-registering  thermometers 

J'he  mean  reading  of  the  liiiromctcr  for  the  month  was  29'""67.-;,  being  o'"*  126 

ower  than  the  average  for  the 

20  years,  1S54-1873. 

Te.mI'Lu.vtuui:  of  the  Aik. 

The  highest  in  the  month  was  85'-4  on  August  5  ;  the  lowest  in  the  month 
The  mean  of  all  the  highest  daily  readings  in  the  mouth  was  69°-7,  being  3' 
The  mean  of  all  the  lowest  daily  readings  in  the  month  was  5i°'6,  being  \;- 
The  mean  daily  range  was  iS°-2,  lieing  I'-j  less  than  the  average  for  the  4 
The  mean  for  the  month  was  59'- 2,  being  2°-6  lower  than  the  average  for  t 

was  43' ■  I  on  August  28  ;  and 
-  3  lower  than  the  average  for 
7  luu-er  than  the  average  for  t! 
0  years,  1841-18K0. 
le  20  years,  1849-1868. 

the  range  was  42'  -3. 
he  40  years,  1841-1880. 
le  40  years,  1841-1880. 

MADE   AT   THE    ROYAL   ORSERVATORY.    GuERNWlCir,    IN'   THE    YeATI    ISSl. 
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Wind  .ts  deduced  feom  Self-Reoisierin's  Anemometeks. 

3  WEATHER. 

OSLER'S. 

Robin- 
son's. 

CLOUDS   ANI 

MONTH 

.w 

General  Direction. 
DAY, 

Pressure  on  the 
Square  Foot. 

1 

> 

a.' 

C  0 

"'"■ 

^ 

A.M. 

P.M. 

A.M. 

P.M. 

1 

■s 

g«i 

.§3 

£ 

g 

l^s 

0*0 

0 

>-I 

a 

sa 

Iba. 

lbs. 

lbs. 

miles. 

Aug.  I 

WNW:  SW:  S 

SE:  NE 

O'O 

O'O 

O'O 

J19 

p.-cl                           :     3,  ci 

g,  cu.-s,  ci.-cu,  ci     :    10,  fq.-r 

2 

N  :  NE 

Variable 

1*2 

O'O 

O'O 

140 

10                                :   10 

7,  ci.-cu,  ci,  cu.-s     :     7,  d,  m 

3 

8W 

SW 

3-1 

O'O 

O'l 

292 

V                                  :   10,  th.-cl 

10,  th.-cl                     :     0,  ii 

4 

SW 

WSW  :  SSAY 

O'O 

o-o 

O'O 

226 

p.-cl              :   10                   :     V,  h 

2,  cu,  ci.-cu,  b          :     0 

5 

ssw 

SSAV  :  W  SAY 

O'O 

O'O 

O'O 

2o5 

0                                  :     0 

0                                  :     V,  cu.-s,  ci.-cu,  li.-cl 

6 

WSW 

WSAY 

1-8 

O'O 

0'2 

3ig 

s                                   :     2,  cu 

7,  cu,  cu.-s                :     0,  d 

7 

WSW:  SW 

SW:  SSW 

I'O 

O'O 

O'O 

24.4 

0                                   :    10,  li.-cl 

V,  ii.-cl                      :      I,  li.-cl 

8 

SSW:  SW 

SW:  SSW^ 

17 

O'O 

O'l 

3i8 

p.-cl                           :     7,  ci.-cu,  ci.-s 

8,cu.-s,ei.-cu,ci:   10,  r                 :     v,  oc.-r 

9 

SAY:  WSW 

W:  WNW:  WSW 

7'4 

O'O 

I'l 

495 

p.-cl,  sb.-r                 :   10,  sc 

7,  cu.-s,  ci.-cu          :     g,  cu.-s,  ci.-cu 

lO 

SW 

AYSW  :  AYNW 

6-0 

O'O 

07 

408 

10                                :   10 

10                    :     V                   :     0 

II 

WSW 

SW:  WSW:  NXW 

7-6 

O'O 

I'l 

507 

0                                :     4,  cu,  ci 

9,  cu.-s,  w                :   10,  sc,  oc.-r 

12 

SW  :  SE 

Calm:  SAY:  X 

o*o 

O'O 

O'O 

109 

10,  slt.-r                      :    10,  liy.-r 

10,  c.-by.-r,  gt.-glni  :   10,  c.-r 

l3 

NXW: NW 

WNW:  AV:  AVSAY 

4-0 

O'O 

O'l 

347 

10                                :     7)  cu.-s 

10                                :   10,  .s,  cu.-s 

'4 

WSW:  W:  WNW 

AYXAY 

2-3 

O'O 

O'l 

355 

10                                :   10 

10,  cu.-s                      :   10 

i5 

WSW 

AYS  AY:  SAY 

I'O 

O'O 

O'O 

286 

10                                :     8,  cu.-s 

8,cu.-s,ci.-cu,cu,oc.-th.-i-:    lo,  oc.-tb.-r 

i6 

MSAA^ 

SAY 

O'O 

O'O 

O'O 

2o3 

10                                 :   10,  m 

7,cu,cu.-s,ci.-cu:   lo,  m.-r          :   10,  r 

17 

WSVt^ 

AYSAY:  SAY 

4-0 

O'O 

o-i 

362 

10,  oc.-r                      :     7,  cu,  ci.-cu,  cu.-s 

8,  cu,  cu.-s,  shs.-r  :     v,  s,  cu.-s,  sbs.-r 

i8 

WSW:  AA-NW:  W 

NAY:  SAY:  SSAY 

f2 

O'O 

O'O 

3oo 

10,  s                            :     8,  cu.-s 

8,  cu.-s,  cu,  ci.-cu    :     v,  cu.-s,  ci 

19 

SSW:  SSE:  S 

SAY:  WSAY 

8-0 

O'O 

0-9 

425 

p.-cl              :   10,  r                :   10,  fq.-m.-r 

g,ci.-cu,m.-r :     v,  w              :     0 

20 

WSW 

WSW:  SW:  SSW 

27 

O'O 

O'l 

284 

0                    :     li.-cl              :     6,  ci,  so.-ha 

6,cu.-s,ci.-cu,cu,ci,so.-ha:    1 0 

21 

S:  SSW 

Variable 

o"5 

O'O 

O'O 

118 

10                                :     8,  cu.-s,  ci.-s 

10,  fq.-hy.-r                :     v,  tb.-cl,  m,  slt.-f,  1 

22 

SSW:  SW:  WSW 

AVSW:  SSAY 

O'O 

O'O 

O'O 

ig6 

p.-cl              :   10                    :     6,  cu 

7,cu,cu.-s,ci.-cu,hy.-sh :      9 

23 

SE 

SE  :   SW 

O'O 

O'O 

O'O 

137 

10                     :  lo,s,ci.-s,slt.-r:    6,cu.-s,ci.-cu,ei 

1 0,  r                  :    1 0,  r                  :  8,cu.-s,ci.-cu.sU.-r 

24 

WSW 

AYSAY:  SAY 

5-9 

O'O 

o'6 

434 

10,  .sit. -r                      :     8,  cu.-s,  ci.-cu,  li.-cl 

7,cu.-s,ci.-cu,cu,li.-shs,l,t:      0 

25 

SW  :   SSW  :   S 

SSAA'' 

7-6 

O'O 

•'4 

464 

0                                :   10,  r 

io,sc,li.-shs,w  :   10,  fq.-r,  w    :   lo,  oc.-r,  w 

26 

SW^  :  WS\V 

SAY 

I2'0 

O'O 

I'O 

548 

10,  oc.-r          :  p.-cl,ci.-cu,cu.-s:    S,ci.-cu,cu.-s,w 

4.>;.,,ci..vu.ri.»lt.-.h,  .       g^pu.-s.hv.-shs  :        V,   tll.-cl 

27 

SW:   WSW 

XAY:  XNW 

O'O 

O'O 

O'O 

218 

0                                :     4,  cu,  ci.-cu 

8,  ci.-cu,  cu.-s,  cu   :     v,  1 

28 

SW:  WSAV 

WSW:  SW:  SSW 

5-6 

O'O 

O'O 

264 

0                    :     0                    :  5,tb.-cl,slt.-m 

6,  cu,  tb.-cl               :     V,  cu.-s,  ci.-cu 

29 

S  :  SSW 

SSAY 

47 

O'O 

0'3 

384 

V                                :   10,  sc,  fq.-r 

10,  sc,  oc.-tb.-r          :    10.  r 

3o 

SSE:  WSW^ 

W:  XX AY:  N 

3-6 

O'O 

0'2 

290 

10,  r                            :   10 

7,  cu,  cu.-s,  ci,  m,  b  :   1 0,  sit.-r 

5i 

X 

XX  W 

2-6 

O'O 

O'l 

358 

10                                :   10,  li.-sbs 

g,  cu.-s,  ci.-cu          :     v,  ci.-s,  tb.-r 

Means 

0-3 

302 

Xumberof 

Column  for 

21 

22 

23 

24 

25 

26 

27 

28 

Reference. 

The  mean  Temperature  of  Eraporation  for  the  month  was  55° '9,  being  2''-o  lower  than 

The  mean  Temperature  of  the  Dew  I'oint  for  the  month  was  S3'*o,  being  i°-4  lower  than 

The  mean  Degree  of  Humidity  for  the  month  was  8o-  3,  being  3-8  t/rcater  than 

•-tho  average  for  tiie  2c 

years,  1S49-1868. 

Tile  mean  Elastic  Force  of  Vapour  for  the  month  was  o'"'403,  being  o'"-02i  less  than 

The  mean  Wciijkt  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  4>''"*5,  being  oS"2  less  than 

The  mean  Weight  oj  a  Cubic  Foot  oj  Air  for  the  month  was  529  grains,  being  i  grain  greater  than 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  0  and  an  overcast  sky  by  10)  was  7  •  4. 

The  mean  proportion  of  Suusliine  for  the  month  (constant  sunshine  being  represented  by  1)  was  o'3i.     The  maximum  daily  amount  of  Sunshine  was  I2'3  hours  on  August  5.           | 

The  highest  reading  of  the  Solar  Radiation  Thermometer  was  1 39  '•  3  on  August  5  ;  and  the  lowest  reading  of  the  Terrestrial  Ji 

idiation  Thermometer  vias  ^f  •  I  oil  August  20.           1 

The  mean  daily  distribution  of  0:o7u-  was,  for  the  1 2  hours  ending  9  a.m.,  i  •  8  ;  for  the  6  hours  ending  3  p.m.,  i  ■  0  ;  and  for  the  6  hours  ending  5  p.m.,  1-3.                                        | 

The  Proportions  0/  Wind  referred  to  tlie  cardinal  points  were  N.  3,  E.  i,  S.  12,  and  W.  15. 

The  Greatest  Pressure  of  the  Wind  in  the  month  was  1 2""  •  0  on  the  square  foot  on  August  26.     The  mean  daily  Honzoi 

tal  Movanait  of  the  Air  lor  the  month  was 

302  miles;  the  greatest  daily  value  was  548  miles  on  August  26  ;  and  the  least  d;iUy  value  109  miles  on  August  12. 

Hain  fell  on  17  days  in  the  month,  amounting  to  3'»"88S,  as  measured  by  gauge  No.  6  partly  sunk  below  the  gronnd  ;  being 

i""433  (/rM/cr  than   the  aveKii;e  fall   for  the 

40  years,  1S41-1K80. 
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Daily  Resu 

I.TS   OF   THE 

Meteorological  Observations 

Baro- 

TEMPEEATrHE. 

Tesiperatcee. 

%l 

meter. 

Difference  between 

0  _^ 

01 

the  Air  Temneniture 

2Ss.=  «    =•= 

0(  the  1          and  Dew  Point 

c3 

Of  the  Air. 

Evapo- 

Dew 

Temperature. 

K  •?  c      e      rt  ■- 

.5 

1,5 

.£|E 

MONTH 
and 
DAT. 

l8Si. 

Phases 

of 

the 
Moon. 

■il 

ration. 

Point. 

'si 

•5  il 

.1 
1 

Q 

1 

1 

c 
-< 

Electricity. 

J 

Dail.v 
Uange. 

Mean 

of  J4 

Hourly 

Excess  ,,„.„ 
of  Mean     ^•'*" 

above  ■  of  34 
^-•^T"^*^   Hourly 

De- 
duced 
Mean 
Daily 

Mean 
Daily 

Value. 

Greatest 

of  34 
Hourly 

Least 
of  34 
Hourly 

=  &§!! 

ill 

tl\ 

[i 

1 

Values. 

JO  Years.  Values. 

Value. 

Values. 

Values. 

OW 

Illl  g 

1.^1 

^■ 

c 

III 

"3 

15 

ii 

p 

^ 

.j 

R 

&     S 

n 

in. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

l.ours. 

lim.rs. 

ill. 

Sept.  I 

First  Qr. 

OO'OOO 

57-0 

49-0 

8-0 

52-1 

—  8-0    5o-o 

47"9 

4-2 

9'4 

1-2 

85 

95-0 

44-8 

0-9 

i3-5 

o-oo3 

O-O 

mP :  vP,  wN 

2 

GlTHtCFl 

I>eclinatioii  S. 

29'956 

59-2 

60-4 

8-8 

53-9 

—   6-1  1  52-1 

5  0-3 

5-6 

8-2 

0-6 

87 

76-6 

49-5 

01 

i3-4 

0-000 

0-0 

wP  :  vP 

3 

29-847 

62-0 

49-8 

12-2 

55-4 

-  4-4 

53-6 

01-9 

3-5 

7  "4 

0-2 

89 

80-0 

43-5 

0-2 

13-4 

0-001 

0-0 

mP  :  wP,  wN  :  raP 

4 

29724 

63-0 

44-2 

i,S-S 

54-1 

-  5-6 

52-4 

5o-7 

3-4 

8-6 

0-0 

88 

93-0 

38-9 

2-2 

(3-3 

0-000 

O-O 

mP:  vP 

5 

29-342 

62-7 

49-0 

i3-7 

•56-0 

-  3-5 

54-3 

52-7 

o-o 

8-4 

o-o 

89 

100-0 

39-6 

0-0 

i3-2 

0-188 

2-0 

\  P  :  mP,  wN 

6 

Perigee 

29-375 

66-9 

54-0 

12-9 

58-3 

—     1-0 

55-2 

52-4 

5-9 

14-2 

0-4 

81 

I  1 8-3 

5o-7 

97 

i3-2 

0-200 

i3-o 

u-P,\vN:  vP,sN:  mP 

7 

29-481 

67-6 

52-2 

15-4 

57-5 

—   1-5 

55-5 

53-7 

3-8 

12-8 

0-2 

87 

103-9 

47-0 

2-6 

l3-i 

0-012 

0-0 

—  :  wN,  vP 

8 

Full : 
In  E(iu.-itor. 

29-574 

65-0 

47-8 

17-2 

56-7 

—    2-1 

54-2 

5i-9 

4-8 

11-3 

0-2 

84 

90-3 

417 

0-0 

1 3-0 

O-O  10 

0-0 

wP  :  vP 

9 

29-704 

66-1 

47-4 

18-7 

56-9 

-   1-6 

54-4 

52-1 

4-8 

1 1-2 

0-8 

84 

97-0 

39-2 

0-5 

l3-o 

o'oo8 

0"0 

— :  wN,  wP  :  vP 

10 

29-823 

58-5 

47  "5 

iro 

53-9 

-  4-4 

52-5 

5i-i 

2-8 

5-7 

0-4 

90 

82-7 

39-2 

0-3 

12-9 

o-o68 

O-O 

niN  :  wP,  wN  :  wP 

1 1 

2Q-7Q2 

5S-9 

5i-2 

77 

54-1 

-  4-0 

53-2 

52-3 

i-S 

4-2 

0-2 

94 

76-6 

5o-5 

o-o|i2-9 

0-109 

O-O 

wP 

12 

29-833 

58-2 

53-4 

4-8 

55-3 

—  2-7 

5+-2 

53-1 

2-2 

6-1 

0-0 

93 

73-2 

52-0 

0-0 

12-8 

0-022 

O-O 

— :  •n-P,wN:  wX,vP 

i3 

29-927 

68-1 

5ro 

17-1 

56-0 

-   1-8 

54-1 

52-3 

•5-7 

11-3 

i-o 

88 

108-4 

46-0 

1-7 

12-7 

o-ooo 

0-0 

vP 

'  + 

necl'inatii.ii  N. 

29-943 

68-4 

49-2 

19-2 

56-8 

-  0-8 

53-6 

5o-6 

6-2 

14-9 

i-o 

80 

1 10-3 

42-0 

7"  I 

12-7 

0-000 

0-0 

mP  :  vP,  wN 

l5 

Last  qv. 

29-95.J 

64-. 

47-6 

16-5 

54"  I 

-  ^-3, 

52-8 

5r5 

2-6 

11-2 

0-0 

9' 

98-6 

40-3 

1-6 

12-6 

0-008 

0-0 

vP,  vX  :  wN,  vP 

i6 

3o-oi3 

63-1 

40-0 

23-1 

5i-6 

—   5-7 

5o-o 

48-4 

3-2 

1 1-6 

0-0 

8q 

85-1 

35-5 

4-6 

12-6 

0-000 

O-O 

vP,  wN 

'7 

29-839 

67-9 

48-0 

19-9 

57-7 

-t-   0-6 

54-6 

5i-8 

5-9 

17-5 

0-0 

81 

I  i3-6 

39-0 

5-4 

12-5 

0-004 

2-0 

niP  :  sP,  vX 

i8 

Apogee 

29-521 

72-9 

34-0 

18-9 

6i-i 

+   4-2 

58-8 

56-8 

4-3 

i3-i 

0-4 

86 

112-3 

49 '2 

4-3 

12-4 

0-1 55 

6-0 

ssP,  ssN  :  niP 

'9 

29-650 

69-1 

5i-3 

■  7-8 

60-1 

4-  ^'c> 

5S-I 

56-3 

3-8 

10-3 

o-S 

88 

I  I  O-O 

44-0 

1-3 

12-3 

o-ooo 

0-0 

■\vP,  wN  :  ^■P 

20 

29-626 

70-4 

49"9 

20-5 

59-6 

+   3-0 

07-0 

547 

4'9 

11-7 

0-0 

84 

125-4 

43-3 

4-0 

12-3 

o-o5o 

4-0 

vP  :  iiiP  :  \vP 

21 

29-309 

66-1 

52-2 

13-9 

Sg-i 

+   2-7 

57-7 

56-5 

2-6 

8-4 

O-Q 

92 

93-4 

48-0 

0-0 

12-2 

0-470 

3-0 

—  :  sP 

22 

In  Equator 

29-421 

59-7 

49"o 

IO-7 

53-5 

-  2-7 

oi-g 

60-4 

3-1 

7-2 

0-0 

89 

70-1 

46-0 

0-0 

12-2 

0-236 

0-0 

inP :  wP,wN :  sX.vP 

23 

New 

29777 

6i-8 

53-0 

8-8 

55-q 

—  0-2 

55- 1 

54-4 

1-5 

4-6 

Q-O 

94 

82-2 

49-8 

0-0 

12-1 

0-000 

0-0 

wP 

24 

29-989 

66-: 

54-8 

n-3 

57-9 

+    2-0 

56-5 

55-2 

2-7 

7'4 

O-O 

9' 

io5-6 

49 'J 

0-5 

12-0 

0-278 

2-3 

wP  :  \vP.  ^vX 

■ 

25 

29-879 

70-4 

00-0 

20-4 

09-7 

4-   3-9 

57-3 

55-2 

4-5 

12-4 

0-0 

86 

1 17-2 

45-0 

4'4 

11-9 

0-364 

97 

wP:  inP 

26 

29-926 

65-4 

47-3 

18-1 

55-0 

-  °7 

52-8 

50-7 

4-3 

II-8 

0-6 

86 

117-5 

40-2 

2-9'ii-9 

0-000 

O-O 

mP  :  vP,  wX 

27 

3o-oi4 

64-2 

47-4 

i6-8 

53-0 

—   2-5 

51-2 

49'4 

3-6 

10-3 

O-O 

87 

io5-i 

39-8 

1-411-8 

0-002 

CO 

mP  :  vP,  wX 

28 

30-143 

64-1 

42-5 

21-6 

52-3 

—  3-1 

5o-3 

48-3 

4-0 

12-8 

o-o 

86 

1  i5-o 

34-8 

7-3 

117 

o-ooo 

O-O 

«P:  vP 

29 

Hocliliiiti.-li  .«. 

3o-2i5 

65-8 

40-5 

25-3 

5r5 

-   3-7 

49-8 

48-1 

3-4 

II -5 

0-0 

89 

I  i5-2 

36-0 

5-5 

117 

0-000 

0-0 

vP:  iiiP 

3o 

First  Qr. 

30-196 

64-9 

39-0 

25-9 

5o-5 

-  4"4 

49-0 

47*4 

3-1 

i3-i 

O-O 

9° 

117-2 

3i-7 

5-3 

11-6 

0-000 

0-0 

mP 

Means 

29*800 

64-6 

48-8 

1 5-8 

55-7 

-   1-8 

53-7 

5i-9 

3-7 

10-3 

0-3 

87-6 

99' 8 

43-2 

2-5 

12-6 

Sum 

2-188 

"•4 

Vnmberof 

Jolumnfor 
Reference. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

i3 

•4 

i5 

16 

>7 

18 

'9 

20 

Tlie  results  apply  to  the  civil  day. 

The  mean  reading  of  the  llaromet 

er  (Column  2)  and  the  mean  temperatures  of  the  Air  and  Evaporation  (Cohunns  6  and  8)  are  deduced  from  the  photographic  records.     The          | 

average  temperature  (C'olumi 

1  7)  is  that  determined  from  the  reduction  of  the  photographic  records  from 

1S49  '"  '*")8-    'H 

c  temperature  of  th 

•  IJew  Point  (Column  9) 

and  the  Degree  of  Humidity 

(Column  13)  are  deduced  from  the  corresponding  temperatures  of  the  Air  a 

nd  Kvaiioration  1 

y  means  of  G  laisher 

s  Hygrouielrical  Tables. 

The  mean  oift\-rence  between 

the  Air  and  Dew  I'l.int  Temperatures  (Column  10)  is  the  difference  lictwee 

1  the  numbers  in 

I'olunins  6  and  9,  and  the  Greatest  and  Least          | 

Differences  (Columns  1 1  and 

12)  are  deduced  from  the  24  hourly  photographic  measures  of  the  Dry-bulb 

and  Wet-bulb  Tin 

rmometers. 

The  values  given  in  Columns  3,  4 

5,  14,  and  15  are  derived  from  eye-readings  of  .self-registering  thermometers 

The  mean  reading  of  the  Baromet 

er  for  the  month  was  29'"-8oo,  being  o'"-oi3  higher  than  the  average  for  the 

20  years,  1854-18 

73- 

TfiMrEKATtlRE   OP  TIIU    AlR. 

The  highest  in  the  month  iva. 

72  -Q  on  September  18  ;  the  lowest  in  the  month  was  ^ly'-o  on  September  ^ 

0 ;   and  the  range 

was  33' -9. 

The  mean  of  all  the  highest  d 

aily  readings  in  the  month  was  64°- 6,  being  f-a  lower  than  the  average  for 

the  40  years,  1841 

-1S80. 

The  mean  of  all  the  lowest  da 

ily  readings  in  the  month  was  48°-8,  being  o'^-4  loicer  than  the  average  fort 

le  40  years,  1841- 

1880. 

The  mean  daily  range  was  i. 

'■S,  being  2°-ri  Icks  than  the  average  for  the  40  years,  1841-1880. 

The  mean  for  the  i[i.')ntn  was 

.;.i'^-  7,  being  i°-8  luwer  than  the  average  for  the  20  years,  1849-1868. 

MADE   AT  THE   ROYAIy   OUSKIIVATOIIY,    OHEENWICir,    IN   THE    YeAU    I8S1. 
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WlXl)  AS  DKUUCEU  FROM  SELF-KEQISTEKISO  ANEMOMETERS. 


General  Direction. 


Pressure  ou  the 
Square  Foot. 


s?g 


CLOUDS  AND  WEzVTHER. 


19 


NNW 

N 
NNW 

NW:   S\V 

ENE 
SE:  SW 

NE:  NNW 

SAY:  ENE 

NW : NNW 

NNW 

N 
NNAV:  NW 

NNW:  SW 

SW:  WSW 

Calm 

Calm 

SSE  :  8 

A'iiriable  :  Calm 

SW 

SSE 
E:   SE:   8 

WSW 

NNW:  NE 
NE: ESE: SE 


NNW:  N 

N 
NNW:  NW:  N 

SW  :  NE 
E:  ESE:  ENE 
SSW:  SE:  E 

WSW:  SSW 
NE:NNW:NW 

NNW:  NNE 

N 

N:  NNE 

WNW  :  NNW 


SW:   SSW         o-o 

WSW:  NW:  Calm'  o'o 

N  :  NNE         o-o 


ENE:  E:  SSE 

S:  SSE 
SW 

WSW:  SW:  SSW 
SE:  E 

SSW:   SW 

WSW:  W:  NNW 
E:  ENE 

SSE:  SSW:  S 


S:  WSW  WSW:  SW 

SW:  SSW  NW:  SW      1  0-8 

SW:  WSW     WSW:  NW:  Calm!  o'o 


Calm  :  N  :  NE 

Calm 

Calm  :  NE 


NE :  Calm      j  o'o 

SE :  S  I  CO 

ENE :  ESE      00 


467 
402 

208 

118 
196 

2gi 

iSg 

l32 

170 

264 
3oi 

217 

149 

164 

73 

69 
181 
•47 

216 
197 
197 

304 

208  1 

149  i 

25g 

214 
146 


74 
loo 


p.-el 
10,  by.-i- 

10,  s 

10,  cu.-s,  ci.-s 

10,  sit.-r 


10,  oc.-tli.-r 

10,  m 
10,  slt.-r 
5,ci.-s,li.-cl,ci.-cu,li.-shs 

ID,  slt.-f,  glm 
8,  li.-cl,  ci.-s,  tk.-f,  m,  d 
g,  ci.-cii,  ci.-s,  ci 


10,  oc.-th.-r  :    10,  .slt.-r 

10,  oe.-slt.-r  :   10,  slt.-r 

9,  ci.-cu  :     V,  li.-cl,  m,  d 


o,  m,  glm     :     8 
o,  cu.-s         :    10 
S,cu.-s,ci.-cu,cu,slt.-sli:      p.-cl 


V,   d 

I  o,  liy.-r 
10,  r 


7,cu,ci.-cu,eu.-s,h,slt.-r:     v,  li.-cl,  cu.-s,  ci.-s 
10,  ci.-.s,  h,  oc.-slt.-r  :   10,  f(i.-m.-r 
9,cu.-s,ci.-cu,cu,h:     9,  ci.-cu        :     3,ci.-cu,d,li 


o"i     1 95 


24 


25       26 


s,  th.-cl,  m 
p.-cl,  m,  d 

o,  m,  d 
o,  f 
10,  fq.-hy.-r 


:     g,  oc.-m.-r 
10,  slt.-r         :   10,  slt.-r 
10  :   10,  glm 


10,  m,  slt.-f 
3,  ci 
10,  tk.-f,  m,  slt.-r 

tk.-f,  d 

5,  ci 

8,  cu.-s,  cu,  slt.-r 


10,  fq.-m.-r 
10,  slt.-sh 
10,  fq.-th.-r 


:   10,  r 

:   10 

:    10,  oc.-slt.-r 


io,t.-sm,liy.-r:   10 


10,  c.-r 
p.-cl 


o,  f,  d 

o,  f 

o,  liy.-d,  f 


9,  slt.-r 

8,  li.-cl,  ci.-cu 

:   10,  sc,  fq.-r 

10,  m 
10 
8,  ci.-s 

10,  r 

10,  s,  ci.-s 

10,  m,  slt.-f,  slt.-r 

o,  f 
o,f 

o,  tk.-f 


27 


6,  ci.-cu, cu,ci,  cu.-s:     i,  s,  tli.-cl,  m.  In. -ha 

7,  cu.-s,  ci.-cu,  ci     :     4,  cu.-.s,  s,  m,  d 
6,tli.-cl,cu.-s,cu,ci.-cu:     4,  th.-cl,  ra,  d 

2,th.-ci,cu.-s,slt.-f,h:     o,  f 

7,  ci,  ci.-cu,  cu.-s     :  10 

3,  ci.-cu,  h,  tk.-f     :     7,cu.-s,ci.-cu,l,slt.-r 

8,cu.-s,ci.-cu,glm,slt.-sh:      o,  d 

8,cu,cu.-s,ei,ci.-cu,ci.-s:  10,  1,  r 

10  :     V,  th.-cl,  h 

10,  th.-cl        :   10,  r  :   10,  th.-r 

10  :  10,  slt.-r 

10,  cu.-s,  cu  :  10,  hy.-r 

7,  cu,  ci  :     o 

8,  cu.-s,  ci.-cu,  sh.-r:     o,  m,  d 

9,  cu.-s,  cu  :     o,  m,  f,  hy.-d 

2,  cu  :     o,  slt.-f,  hy.-d 

5,  ci.-cu,  cu.-s,  cu   :     3,  ci.-cu,  hy.-d 

4,  cu,  cu.-s  :     o,  d,  slt.-f 
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I 

t"the  average  for  the  20  years,  !849-iS6S. 


The  mean  Temperature  of  Evaporation  for  the  month  was  53°'  7,  being  o'-e  lower  than 

The  mean  Temperature  of  the  Dew  Point  for  the  month  was  si^'g,  being  o"-,  higher  tlum 

The  mean  Degree  of  Humidity  ior  the  mimth  was  87-6,  being  7-5  greater  than 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  o'"'386,  being  o'"-oo7  greater  tlian 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  mouth  was  4S"\^,  being  O''- 1  greater  than    | 

The  mean  Weightofa  Cubic  Foot  of  Air  for  the  month  was  535  grains,  being  3  grains  greater  than         J 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sliy  being  represented  by  o  and  an  overcast  sky  by  10)  was  ;  •  i. 

Tliemean  proportion  of  Sunshine  ior  the  month  (constant  sunshine  being  represented  by  i)  was  0-20.    Tlie  maximum  daily  amount  of  Sunshine  was  g' 7  hours  on  September  0. 

The  highest  reading  of  the  ■S'u/i;r  Ua.liation  Thermometer  \\:\s  125' -4  on   September  20;  and  the  lowest  reading  of  the  Terrestrial  liadiation  Thermometer  was  31°- 7  on 

September  30. 
The  mean  daily  distribuliou  of  Ozone  wa.s,  for  the  12  hours  ending  9  a.m.,  i  -o  ;  for  the  6  hours  ending  3  p.m.,  o'3  ;  and  for  the  6  hours  ending  9  p.m.,  o'  r. 
The  Proportions  of  Wind  referred  to  the  cardinal  points  were  X.  9,  E.  4,  S.  8,  and  W.  7.     Two  days  were  calm. 
The  Greatest  Pressure  of  the  Wind   in  the  month  was  r/"- 1  on  the   square  foot  on  September  i.      The  mean  daily  Horizontal  Movement  of  the  Air  for  the  monlh  was 

195  miles  ;  the  greatest  daily  value  was  467  miles  on  September  i  ;  and  the  least  daily  value  69  miles  on  September  16. 
Bain  fell  on  15  days  in  the  month,  amounting  to  2"'-iS8,  as  measured  by  gauge  No.  0  partly  sunk  below  the  ground;  being  o'"-ioi  less  than  the  average  fall  for  the 

40  years,  1841-1880. 
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Daily  Results  ok  rirt:  ilETEOROLOGic.vL  Oj!Servations 


MOXTH 
and 
DAY. 

iSSi. 


TEMPERATrGE. 


Of  the 
I  Evapo-     Dew 
ration.     Point. 


Aleaii 

Daily 

of  24 

1 

Range. 

Hourly 
Values. 

^ 

Excess  I  Mean 
of  Mean       *  , 

above  "* 

Avem^e  '  Hourly 


De- 
duced 
Mean 
Daily 
Value. 


Difference  between 

the  Air  Temperature 

and  Dew  Point 

Temperature. 


Mean 
Daily 

Value. 


Greatest 

of  24 
Hourly 


Least 

of  24 

Hourly 

Values. 


Temperatuwe. 

s.= 

J. , 

?.ES-=5 

0 

« 

Hill 

1? 

'.5 

a-  . 

s 

III 

■3 

1 

ill 

c 

.=  £"=1-1 

g 

^ 

S'i-S.=  § 

s^i 

_g 

«li 

i!      1 

l^l'Sg 

|£-£ 
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Oct. 


'4 


Perigee 
In  Equator 


Full 


Last  Qr. 
Apogee 


111  Equator 


New 


29-992 
29-992 

3o-o25 
3o-027 


30-276 
29-886 
29-607 


63-0 
6o-3 
6i-6 

56-2 
48-9 
53-5 

56-0 
47-0 


29-827  58-4 
29-617  62-4 
29-635  57-2 


l-"ii-.st  Qr. 
Porijroo 


Me:: 


Vninliprof 
-'olumiifor 
Kcfercncc 


29-097 
29-1  21 

00- 1 68 

30'2I< 

3o-iol 

29-952 
29-634 
29-406 

29*242 
29-20^ 
=  9-47^ 

29-629 
29-89: 
3o-o3!i 

29-98S 
29-950 
3o-o52 

29-992 


29-820 


oo'o 

59-4 

5o-2 

46-8 
54-5 
52-8 

00-5 

52-0 

48-7 

5ro 

02-0 
48-1 


.)i-o 
46-1 

47-1 

44-6 
44'4 

42-7 


38-3 

42-0 
42-0 


247 
i8-3 
19-6 


19-0  16-9 
36-0  12-9 
35-2     18-3 


40-0 
44-0 
43-0 

38-Q 

49"o 
46-1 

44-0 

4'3'9 
37-2 

3o-8 
26-2 
3i-4 


I  l-o 

3-0 
8-2 

19-5 
13-4 


I  i-o 
1 5-5 
i3-o 


5o-i 

49"9 
49-6 

47-8 
42-5 
46-1 

48-7 
45-8 
46-6 


55-3 
5 1  "4 


49"4 
53-3 

427 


i6-o  38-2 
28-3  39-2 
2 1  -4    43-0 


07-0  13-5  43'i 
38*9  i3-i  45-7 
43-3      5"4    45*7 


40-0  5-5 
48-0  4-0 
44'5      3'6 


02-4 


37-6 

•37-9 
37-0 

34-2 
35 'o 
3 1-3 

26-9 
39-0 


i3-5 
l3'i 
9'' 

i2-g 
9-6 
1 3"  I 

1 5-8 


10-4 


477 
49-8 
46-9 

43-8 
43-5 

41-3 

42-1 

38-5 


07-0 

i 
33-4  I - 


4-6 
4-0 
4'4 

-  ^-9 

-  lo-g 

-  6-9 

-  4-0 

-  6-7 

-  57 

-  3-9 
+  3-4 

-  0-3 

-  2'2 

+    1-9 
-  8-6 

-1 3-0 
■11-9 

■  8-0 

•  77 

•  4'9 

■  47 

-  2-4 
+  0-1 

-  2-5 

-  5-3 

-  5-3 

-  7-2 

-  6-1 

9"4 
— 10-6 
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47-2 
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44-6 
40-8 
44-8 

46-2 
45-6 
45-9 

46-1 
53-2 
49-1 

47-0 
49-6 
•59'9 
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44-3 
40-0 

41-1 
38-8 
4-5'4 

43-3 
45-4 
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43-8 
5i-2 

46-7 

44"4 
45-9 
36-5 


4'9  i  14'4 
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36-3     J0-7 
37-5     35-3 

40-8     38-2 


40-6 
42-3 
45-0 

47-3 
49-8 
46-6 


41-8 
•39'9 

39-5 
37-1 


32-6 


45-4  I—  5-7    43-5 


37-6 

38-4 
44"  2 

46-9 

49-8 
46-3 

39-8 
39-8 
38-1 

36-3 
35-2 
32'4 

3i-i 


41-4 


0-4 
i-j 

4"4 
4' I 

47 

5-0 

7'4 
6-2 

4-5 
3-Q 
4-8 

5-5 

7'-5 
I -5 


4-0 


10-4 

lO'l 

5-8 

10-2 
2-5 

5-3 

9-6 
6-7 
7-8 

12-6 
14-0 
11-7 

11-8 
13-4 
11-6 

1 1-5 
II-4 

8-0 


0-8 

2-0 


8-8 
9-0 


10- 1 
lO'I 


0-0 

0-0 
o-o 


0-0 

0-4 

ro 
o-o 
o-o 


o-o 
0-2 


O'O 

0-0 
0-0 

0-5 
3-0 
o-o 

Q-O 

0-0 

0-0 

o-o 

0-0 

0-9 

o-o 
1-3 

o-o 


0-5 


1 1 1  -0 

ic5-6 
125-0 

1 14-5 
8i-5 
60-0 

96-8 
07-2 
71-4 

84-2 
89-9 
8i-0 


3i-8 

3o-5 

3i-2 

26-6 

26-1 

36-8 
43-1 
39-2 

32-5 
42*0 
40-1 


S77  .7-2 
92-2  37-7 
88-0      31-9 


86-6 


70-2 
101-9 
io5-2 

93-2 
88-4 

62-6 

54-6 
60-9 
5i-8 

92-8 
88-7 
64-4 

y6'5 
85-4 
77-S 

6i-- 


20-0 
2  1-0 
28-1 

29-S 
32-7 
42-2 

44-0 
47-3 
43-0 

32-0 

3i-o 
3o-o 

26-7 
3o"o 
25-0 

19-6 


8-1  !ir6 
9-3  j  11-5 
5*9  11-4 


11-4 
11-3 

1  1-2 


ir2 
in 
u-o 


O'OOO 
O'OOO 
0"0O0 

0-0 1 3 

o-ooo 

o-o  12 

0-000 
0-672 

0-C02 


wP  :  mP 

mP 
^\■\' :  mP 


Q-o  I  mP,  mX  :  wN,  sP 
o-o  j       sP  :  vP  :  sP 
o-Q  ^sP  :  wX,  wP  :  niP 

o'o  j  wP  :  sP 

2-0         -svN:  sX,  vP 
o-o        wP  :  mP,  wN 


0-6  ii-o    o-coo    1-8 

0-2    10-9     0-016     5-2 

o'l   10-9    0-024   °'° 


IO-8 

10-7 

10-7 

10-6 
10-5 
IO-5 


8-3  jio-4 
7-1  110-3 
O'O  10-3 

0-0  10-2 

0-0  jlO-2 
O'O  !io-i 

I 

4-2  jio'o 
3-0  10-0 
0-0     g-g 

3-8  g-8 
ro    9-8 

3-9  I  9-7 

2-2    9-7 


IO-6 


0-J44 
0-077 
0-047 


1-8 
12-2 

0-0 


sP:  mP 
wP 

mP  :  mP,  mN 

mP  :  luP,  \vX 


0-004  °'° 
o-oooi  0-0 
O'OOO    1-5 


0-000 
0-000 
0-244 

0-28 

o-gjS 
o-oi  I 

0-000 
0-000 
0-006 

0-000 
0-000 

O'OOO 


16 


1-6 


—  :  mP 

wP,  wN  :  mP  :  wl' 


—  :   vP. -n-X:  sP 
mP:  sP 
.■^I',  vX 

sP:  vP 
sP 

sP:  vP:  ssP 


The  results  apply  to  the  civil  day. 

The  mean  reading  of  the  Uaronieter  (Column  2)  and  the  mean  temperatures  of  the  Air  and  Evaporation  (Columns  6  and  8)  are  deduced  from  the  photographic  records.  The 
average  temperature  (Column  7)  is  that  determined  from  the  reduction  of  the  photographic  records  from  1849  '"  'S^''*-  i'"^  temperature  of  the  Dew  I'oiiit  (C<  liiinn  y) 
and  the  Degree  of  Humidity  (Column  i.^l  are  deduced  from  the  corresponding  temperatures  of  the  Air  and  Evaporation  by  means  of  Glaisher's  llygriuiietrieal  Tables. 
The  mean  difference  between  the  Air  and  Dew  Point  Temperatures  (Column  10)  is  the  difference  between  the  iiuinbers  in  Columns  6  and  g,  and  the  Greatest  and  Least 
Differences  (Columns  11  and  12)  are  deduced  from  the  24  liouriy  photographic  measures  of  the  Dry-bulb  and  Wet-bulb  Therniometer.s.  Tiie  results  on  October  18,  19, 
.^o,  and  .^1  for  Kvaporation  Temperature  depend  partly  on  values  inferred  from  eye-observations,  on  account  of  accidental  loss  of  photograpliic  register. 

The  values  given  in  Columns  3,  4,  j,  14,  and  15  are  derived  from  eye-readings  of  self-registering  thermometers. 

The  Electrometer  was  not  in  action  from  October  14  to  19  and  again  from  October  22  to  24. 

The  mean  reading  of  the  Barometer  for  the  month  was  29'° -829,  being  o'"-io9  higher  than  the  average  for  the  20  years,  1854-187.?. 

TEjiruinTLKE  01-'  Tin;  Ant. 

The  highest  in  the  month  was  63'  'O  on  October  i ;  the  lowest  in  the  mouth  was  26°-  2  on  October  1 7  ;  and  tin'  range  was  36° 


The  mean  of  all  the  highest  daily  readings  in  the  month  was  5  2° -4,  being  5^-8  lower  than  the  averaji 
The  mean  of  all  the  lowest  daily  readings  in  the  month  was  39^'0,  being  4-6  loivir  than  the  averag 
The  mean  daily  range  was  i3"-4,  being  i°-2  hss  than  the  average  for  the  40  years,  1841-1880. 
The  mean  for  the  month  was  45" '4,  being  5'-  7  lower  than  the  averatre  fur  the  20  years,  1849-186S. 


for  the  40  years,  1 841-1 880. 
for  tlie  40  ycnrs,  1841-1880. 
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Wind  as  deduced  fkom  Self-eegistekino  Axemometebs. 

1 

OSLEB'S. 

EOBIS- 
SOK's. 

CLOUDS  AND  WEATUEK. 

MONTH 
aii.l 
U.VT, 

issi. 

General  Direction. 

Pressure  on  the 
Square  Foot. 

1 
1 

S  . 

A.M. 

P.M. 

1 

=ti 

A.M. 

P.M. 

0 

i 

lbs. 

lbs. 

lbs. 

miles. 

Oct.     1 

Calm:  ENE 

ENE:  NE 

2-0 

0"0 

0-1 

226 

0,  f               :     0,  tk.-f         :     1,  ci.-cu 

1,  ci.-cu        :     0                    :     0,  hy.-d 

2 

N E : ENE 

ENE:  NE 

1-8 

o-o 

o-i 

278 

0,  il               :     0                    :     3,  ci.-cu,  ci 

6,  ci.-cu,  cu.-s            :     v,  cu.-s,  ci.-.s,  s 

3 

NE: ENE 

E:  ENE 

2"9 

Q-O 

0-3 

248 

ji.-cl                         :     T,  11. -ci,  ci.-cu 

7,  cu,  cu.-s   :     I,  ci.-cu        :     v 

4 

ENE  :  E 

NE : NNE 

5-6 

0-0 

0-6 

3og 

10                                       :     8,  cu.-s,  cu,  ci.-cu,  li.-shs 

5,  ci.-cu,  cu.-s,  cu     :     v,  ci.-cu,  cu.-s,  d 

5 

N:  NNE 

NE:  E:  WSW 

1-3 

0-0 

0-0 

178 

p.-cl                           :     8,  ci.-cu,  cu.-s 

8,  cu.-.s,  ci.-cu,  .sc     :     0,  lu,  ho.-fr,  slt.-f 

6 

W  :  NW 

N 

4-8 

O-O 

0-3 

3o3 

m                               :   10,  glm,  slt.-f,  th.-r 

10,  th.-r          :    10                   :     I)  li.-cl 

7 

N 

N 

0-8 

0-0 

0-0 

192 

10,  th.-cl                     :     V,  ci.-s,  cu.-s,  ci 

10                                  :   1 0,  slt.-f 

8 

SW  :  NE 

XNE:  NE 

2-6 

O'O 

0-3 

235 

10,  slt.-f,  r                  :   10,  r,  gt.-glm 

10,  {q.-r                       :   10,  sc,  f(j.-r 

9 

N:NW:  WSW 

WSW:  W 

2-0 

O'O 

0-1 

255 

10,  sc                           :   10,  .slt.-f 

10                                 :     V,  slt.-r 

lO 

WS^^' 

SW 

27 

O-o 

0-3 

341 

0,  II,  d                       :   10,  th.-cl,  so.-ha 

9,  li.-cl,  cu.-s,  ci        :  io,th.-cl,cu.-s,lu.-ha,slt.-r 

11 

S\V 

WSW 

4-5 

O-o 

°'9 

451 

10,  slt.-r                     :     8,  cu.-s,  li.-cl 

io,cu.-s.ci.-cu,sh.-r:      p.-cl                 :      0 

12 

WSW 

AVSW 

5  3 

0-0 

0-8 

420 

V                                :     g,  li.-cl,  ci.-s 

10,  fq.-r                       :    10,  li.-shs 

i3 

WSW:  W 

WSW:  SW:  S 

4-2 

0-0 

0-4 

359 

10                                 :     7,  ci,  ci.-cu,  so.-ha 

9,  cu,  ci,  ci.-cu,  cu.-s:   1 0,  hy.-r 

14 

SW:    WSW 

WSW:  WXW:  W 

53'o 

0-3 

lo-i 

999 

10,  W                 :  io,sc,hy.-sh,st.-w:  8,ci,cu.-s,sc,hy.-!r 

7,  cu.-s,  ci.-cu,  hy.-g:     2,  ci.-cu,  li.-cl,  w 

I  j 

WSW:  W:WXW 

WNW 

14-0 

0-0 

i-i 

454 

0                                :     2,  li.-cl,  ci.-cu 

4,cu.-s,cu,ci.-cu,glm,slt.-r:     0 

i6 

WSW:  NW 

NNW:  S 

o-o 

0-0 

0-0 

147 

0                                :     0,  m,  slt.-f,  ho.-fr 

6,li.-cl,slt.-f:     0,  h,  f           :     o,slt.-f,ho.-iV 

I? 

SE  :  E  :  SSW 

S:  SE 

O'O 

0-0 

O'O 

102 

0,  ho.-fr                    :     2,  ci,  h,  ho.-fr,  slt.-f 

3,ci.-cu,ci,ci.-s,so.-ha:     0,  ho.-fr,  f 

i8 

ESE: SE 

ESE 

1-8 

0-0 

0-2 

210 

0,  ho.-fr,  slt.-f         :     0,  ho.-fr 

i,ci                            :     2,  th.-cl 

'9 

ESE 

E 

6-0 

0-0 

0-7 

320 

0                                :     I,  ci.-cu 

3,  ci.-cu,  cu               :     v,  li.-cl,  m 

20 

ESE:  E 

E 

l6-2 

o-o 

2-1 

492 

V                              :     6,  cu.-s,  ci.-cu,  w 

2,ci.-cii,ci,w:     0                    :     9 
10,  m.-r                        :   10 

21 

ENE  :  E 

ENE:  E 

2-0 

0-0 

0-1 

220 

10,  r                           :   10,  r 

22 

ESE 

ESE 

8-0 

o-o 

I-l 

38 1 

10,  slt.-r                     :   10,  r 

10,  fq.-r          :    10,  fq.-r          :    10 

23 

ESE:  E 

E:  ENE 

ro 

0-0 

O'O 

23o 

10,  hy.-r                     :   10,  c.-hy.-r 

10                                 :   10,  m.-r 

24 

ENE:  E 

ENE 

2-0 

0-0 

0-2 

3l2 

10                                :   10,  oc.-m.-r 

10,  oc.-m.-r                :  10 

25 

NE 

NNE:  N 

3-4 

0-0 

0-5 

371 

10                                :     7,  cu.-s,  ci.-cu,  slt.-r 

v,cu.-.s,ci.-cu,cu,slt.-sh:     5,  cu.-s 

26 

N  :  NE 

NE 

2"0 

0-0 

0-2 

283 

0                                 :     2,  th.-cl,  ci.-s 

8,n,cu.-s.ci.-cu,slt.-r:     v,  slt.-r 

27 

NE 

NNE 

ro 

0-0 

0-1 

245 

p.-cl                           :     9,  cu.-s 

10,  sll.-r                      :   10,  slt.-r 

28 

N 

N 

I '4 

0-0 

01 

220 

p.-cl                           :     8,  cu.-s 

3,ci.-cu,ci,slt.-h:    ID                     :   10 

29 

N 

NNE:  N 

4-2 

0-0 

0-5 

3i3 

10                                :   10,  si 

6,  n,  cu,  ci.-cu           :     0,  ho.-fr 

3o 

NNW:  N 

NXE:  NE 

4-0 

o-o 

0-3 

289 

0,  ho.-fr                    :     0,  h 

6,  cu.-s,  ci.-cu           :     ho.-fr 

ol 

Variable  :  Calm 

SE 

o-o 

0-0 

0-0 

107 

0,  ho.-fr                     :     0,  f,  ho.-lr 

4,  ci.-cu,  cu.-s          :  V,  th.-cl,ho.-fr,lu.-ha 

Means 

07 

3o6 

Xumberof 

Column  for 
Belerence. 

21 

22 

23 

24 

25 

26 

27 

28 

The  mean  Temperature  of  Evaporation  for  the  month  was  43°- 5,  being  5°'4  lotcer  than                         "1 

The  mean  Temperature  of  the  Dew  Point  for  the  month  was  41°' 4,  being  5''*4  lower  than 

The  mean  Degree  of  Humidity  for  the  month  was  86-6,  being  o-j  ijrcatvr  than 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  0'"  •  26 1 ,  being  0'"  •  060  less  than                              '"  "^'-'  ^^''^''age  for  the  20  years,  1 849-  1 868. 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  3"''o,  being  oK"6  less  than 

The  mean  Weight  of  a  Cubic  Foot  oj  Air  for  the  month  was  547  grains,  being  8  grains  greater  than     J 

The  mean  amount  of  Clowi  for  the  month  (a  clear  sky  being  represented  by  0  and  an  overcast  sky  by  10)  was  6- 1. 

The  mean  proportion  of  HwtsUine  for  the  month  (constant  sunshine  being  represented  by  1)  was  0-29.     The  maximum  daily  amount  of  Sunshiuc  was  9-3  hours  on  October  2. 

The  highest  reading  of  the  Solar  Hadiation  Thermometer  was  i25°-o  on  October  3;  and  the  lowest  reading  of  the  Terrestrial  Radiation  Thermometer  was  i9°-6  on  October  31. 

The  mean  daily  distribution  of  Ozone  was,  for  the  12  hours  ending  9  a.m.,  i  -o;  for  the  6  hours  ending  3  p.m.,  0-2  ;  and  for  the  6  hours  ending  9  p.m.,  0-4. 

The  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  10,  E.  10,  S.  4,  and  W.  6.     One  day  was  calm. 

The  Greatest  Pressure  tf  the  Wind  in  tlie  month  was  53""-o  on  the  square  foot  on   October  14.     The  mean  dMy  Ilurizoutat  Movement  of  the  Air  for  the  month  was 

306  miles;  the  greatest  daily  value  wa.s  999  miles  on  October  14 ;  and  the  least  daily  value  102  miles  on  October  17. 

/lUiH  fell  ou  13  days  in  the  month,  amounting  to  2'"- 711,  as  mea.*ured  by  gauge  No.  6  partly  sunk  below  the  ground;  being  o>"-22  7  less  than  the  average  fall  for  the 

40  years,  1841-1S80. 

^ ■ — ^ ^^ „^.  ,_... 

Gkeeswicu  Magnetical  a>u  Metkokologicat,  Odsekvations,  1881. 
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Daily  Results  of  thk  Mkteouuloc.K'al  Okskuvations 
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- 
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= 
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■s 
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Average 
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Mean 
Daily 
Value. 
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Value. 

Hourly 

Hourly 

%s 

f  =  i~l-  s5^ 

1 

1 

ll^ 

1 
< 

si's, 

1 

Values 

2o  Tears. 

Values 

Values. 

Values. 

It 

|llil|li 

1' 

t 

t-^ 

"  — 

a 

.3 

1» 

- 

■?.          ;= 

P 

0 

0    1     0 

0 

0 

0 
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29-803 
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35-5 
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93 

72-2 

26-q 

4-5    8-2  ,  0-000 

0-5 

mP  :  sP  :  sP 

3o 

29-919 

46-9 

36-0 

10-9 

44-0 

4-    2-8 

42-8 

41-4 

2-6 

4-0       0-0  1 

90 

56-3 

27-5 

0-2  1  8-1    0-002 

4-2 
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-Means 

29-782 

54-0 

42-8        11-2 

49-0 

4-    6-3 
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45-6 

3-5 

7-2   '     1-0 

88-2 

-4-1       36-4 
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1 
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16  ,17       18    1 

1                    1 
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20                  ■ 

The  results  apply  to  the  civil  day. 

The  mean  reading  of  the  Barometer  (Column  2)  anil  the  mean  temperatures  of  the  Air  and  Evaporation  (Coluu 

ns  6  and  8)  are  deduced  from  the  pho 

togra 

ihic  records.     The 

averajrc  temperature  (Column  7)  is  that  determined  from  the  reduction  of  the  photographic  records  from  1849  to  1868.     The  temperature  of  the 

Dew 

I'oint  (Column  9) 

and  the  Degree  of  Humidity  (Column  i.O  are  deduced  from  the  corresponding  temperatures  of  the  Air  at 

d  Evaporation  by  means  of  (ilaisher 

s  Uvgrometrical  Tables.         11 

The  mean  difference  between  the  ^Vir  and  Dew  Point  Temperatures  (Column  10)  is  the  ditference  between 

the  numbers  in  Columns  6  and  9,  and  the  Greatest  and  Least         1 1 

Differences  (Columns  11  and  12)  are  deduced  from  the  24  hourly  photographic  measures  of  the  Dry-bulb 

ind  Wet-hull)  Thermometers. 

The  values  given  in  Columns  3,  4,  5,  14,  and  15  are  derived  from  eye-readings  of  self-registering  thermomelerf. 

The  mean  reading  of  the  Barontelcr  for  the  month  was  29'"  "782,  being  o'"-oi  i  liitjhei-  than  the  average  for  the  2 

0  years,  1854-1873. 

TKSirERATOnE  OP   THE   AlK. 

The  highest  in  the  month  was  f>.?°'3  on  November  s ;  the  lowest  in  the  month  was  3o''- 1  on  November  i  ;  and  the  range  was  33  '  2. 

The  mean  of  all  the  highest  daily  readings  in  the  month  was  J4''*o,  being  i;"*3  lti<iher  than  the  average  for  X\ 

e  40  years,  1S41-18S0. 

The  mean  of  all  the  lowest  daily  readings  in  the  month  was  42°'8,  being  5-6  hit/her  than  the  average  for  th 

e  40  years,  1841-1880. 

il 

The  mean  daily  range  was  ii°-2,  being  o'-^  less  than  the  average  for  the  40  years,  1841-1880. 

The  mean  for  the  month  was  49^-0,  being  6" -3  hir/hcr  than  the  average  for  the  20  years,  1849-1868. 
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S 
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26 
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5-0 

8i5 
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28 

SSW:  SW 

SW 
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541 
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2g 

SW 

SW:   S 

o-o 

0-0 

o-o 

216 

0,  hy.-(l                     :     0,  ho.-fr,  m 

i,th.-cl, iii,h:     0,  liy.-d       :    o.lio. 

fr,slt.-t 

3o 

SSE 

SSE 

2-1 

o-o 

0-4 

324 

slt.-f                         :     9 

10,  sc                            :   10 

Means 

... 

0-9 

36 1 

Number  of 

Column  for 

21              '             22 

23 

24 

25 

26 

27 

28 

Reference. 

1 

The  mean  Tcmpcniliirc  nf  EcaporalUiii  for  the  month  was  47°'4,  being  6"'2  hiyher  than 

The  mean  Temperature  vftlic  IJecC  Point  for  the  month  was  45°' 6,  heing  6^-3  hiyher  than 

The  mean  Degree  of  Humiditu  for  the  month  was  88*  2,  being  o'  q  ureater  than 

^  the  ^ve^a'^e  for  the  ''O 
The  mean  iited'c  Force  o/' Fapoi;r  for  the  month  was  o'"' 306,  being  o'"- 066  (//Yft/pr  than                                '         " 

years,  1S49-1868. 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  nf  Air  for  the  month  was  3'"''  5,  being  oS'-  7  greater  than 

The  mean  Weight  of  a  Cubic  Foot  of  Air  for  the  month  was  542  grains,  being  7  grains  less  than 

The  mean  amount  of  Clouil  for  the  month  (a  clear  sky  being  represented  bj  0  and  an  overcast  sky  by  10)  was  7  •4. 

The  mean  proportion  of  Smisliine  for  the  month  (constant  sunshine  being  represented  by  i)  was  o'2o.     The  raaxiranm 

daily   amount   <S  Sunshine  was  5-6  hours 

ou 

November  1 2. 

The  highest  reading  of  the  Solar  Jiadialion  Thermometer -was  93' '5   ou  November  26 ;  and  the   lowest  reading  of  the  Ter 

Testrial  Radiation  Thermometer   was   2z°-i 

on 

November  1. 

The  mean  daily  distribution  of  Ozone  was,  for  the  1 2  hours  ending  9  a.ra.,'2  •  9  ;  for  the  6  hours  ending  3  p.m.,  0-4  ;  and  for  th 

e  6  hours  ending  9  p.m.,  0-7. 

The  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  0,  E.  4,  S.  16,  and  W.  9.     One  day  was  calm. 

The  Greatest  Pressure  of  the  Wind  in  the  month  was  37""-5  on  the  square  foot  on  November  27.     The  mean  daily  Hori2 

mtal  Movement  of  the  Air  for  the   month 

vas 

361  miles  ;  the  greatest  daily  value  was  815  miles  on  November  27  ;  and  the  least  daily  value  109  miles  on  November  9. 

Rain  fell  ou  16  days  in  the  month,  amounting  to  2'°'  265,  as  measured  by  gauge  No.  0  partly  sunk  below  the  ground  ;  bein 

i  0'"- 037  jj-cH/iT  than  the  average  fall  for  the        | 

40  years,  1841-1880. 
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The  results  apply  to  the  civil  day. 

The  mean  reading  of  the  liarometer  (Column  2)  and  the  mean  temperatures  of  the  Air  and  Evaporation  (Columns  6  and  8)  are  deduced  from  the  photographic  records.     The 

average  temperature  (Column  7)  is  that  deterniiiied  from  the  reduction  of  the  photographic  records  from  1849  to  1868.     The  temperature  of  the  Dew  Point  (Column  9) 

and  the  Degree  of  Humidity  (Column  13)  are  deduced  from   the  corresponding  tem|ieratures  of  the  Air  and  Evaporation  hy  means  of  Gliisher's  Hygrometrical  Tables. 

'I'hcmean  difference  between   the  Air  and  Dew  I'oint  Temperatures  (Column  10)  is  the  difference  between  the  numbers  in  Columns  6  and  9,  and  the  Greatest  and  Least 

Differences  (Columns  1 1  and  12)  arc  deduced  from  the   24  hourly  pliotographic  measures  of  the  Dry-bulb  and  Wet-bulb  Thermometers. 
The  values  given  in  Columns  ^,  4,  5,  14,  and  15  are  derived  from  eye-readings  of  self-registering  thermometers. 
The  mean  reading  of  the  Barometer  for  the  month  was  29""-82i,  being  o'"-030  higher  than  the  average  for  the  20  years,  1854-187.^. 
Temperatche  of  the  Air. 

The  highest  in  the  month  was  s.?°-7  on  December  2  ;  the  lowest  in  the  month  was  2i''-6  on  December  24;  and  the  range  was  T.i'-i. 

The  mean  of  all  the  highest  daily  readings  in  the  month  was  44^-0,  being  o°'4  lower  than  the  average  for  the  40  years,  1841-1880. 

The  mean  of  all  the  lowest  daily  readings  in  the  month  was  34^-9,  being  o°- 1  hm-er  than  the  average  lor  the  40  years,  1841-1880. 

The  mean  daily  range  wa.s  9°- 1,  being  o''3  less  than  the  average  for  the  40  years,  1841-1880. 

The  mean  for  the  month  was  39^-9,  being  o°-g  lower  than  the  average  for  the  20  years,  1849-1868. 
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The  mean  Temperature  of  Evaporation  for  the  month  was  38'"7,  being  o'-  6  lou-er  than 

-| 

The  mean  Temperature  of  the  Dew  Point  for  the  month  was  37°'2,  being  o'-2  lou-er  than 

The  mean  Degree  of  tlumidity  for  the  mouth  was  90-8,  being  3-0  greater  than 

■  the  average  for  the  20  j 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  o'"-222,  being  o''"-oo2  less  than 

ears,  1849-1868. 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  {oT  the  month  was  2e"-6,  beincr  the  same  as 

The  mean  Weight  oj  a  Cubic  Foot  of  Air  for  the  month  was  553  grains,  being  2  grains  greater  than 

j 

The  mean  amount  of  Cloud  for  the  month  (a  cle.ar  sky  being  represented  hy  0  and  an  overcast  sky  by  1 0)  was  7  •  i . 

The  mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i)  was  0 

15.     The  maximum  daily  am 

ount  of  Sunshine  was  5 

•  2  hours  on  December  3, 

18,  and  19. 

The  highest  reading  of  the  Solar  Radiation  TAerniometo- was93'-8  onDecember3  ;  and  the  lowest  reading  of  the  Terrestrial  Radiation  Thermometer  was  i7°-2  on  December  25.         | 

The  meiin  daily  distribution  of  Ozone  was,  for  the  12  hours  ending  g  a.m.,  i  -4  ;  for  the  6  hours  ending  %  p.m.,  o-  2  ;  and  for  t 

he  6  hours  ending  9  p. 

m.,  0-6. 

The  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  3,  E.  3,  S.  15,  and  W.  10. 

The  Greatest  Pressure  of  the  Wind  in  the  month   was  2i""-o  on  the  square  foot  on  December 

17.     The  mean  dally  if«r/; 

ontal  Movement  of  the 

Air  for  the  month  was 

297  miles  ;  the  greatest  daily  value  was  759  miles  on  December  18  :   and  the  least  daily  value 

63  miles  on  December  9. 

Pain  fell  on  15  days  in  the  mouth,  amounting  to  2'" -495,  as  measured  by  gauge  No.  6  partly  sunk  below  the  ground  ;  beino 

o'"-7o6  greater J.haa 

the  average  fall  for  the 

. 

40  years,  1841-1880. 

(liv) 


-Maxima  and  Minima  BAROMEXER-IliiADiNcs, 


Highest  and  Lo^VEST  Eeadisgs  of  the  Bakometer,  reduced  to  32°  Fahrenheit,  as  extracted  from  t 

le  PiioTOGK-U'iiic  Records. 

MAXIMA. 

MTNIMA. 

,                          MAXIMA. 

MINIMA. 

Approximate  Greenwich 

Approximate  Greenwich 

1 
Approximate  Greenvrich 

Approximate  Greenwich 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time. 

Reading. 

i8Si. 

1881. 

1881. 

1881. 

d       h      m 

in. 

d       h       m 

in. 

d       h      m 

in. 

d       h      m 

in. 

January          2.  1 1.    0 

3o  •260 

April             28.    8.  20 

00  -095 

January         4.  16.  20 

3o  -060 

April 

3o.    7.  45 

29  -469 

7.    8.  l5 

3o  -437 

May                0.  19.  40 

29  -534 

1 1.  18.  5o 

29  -303 

May 

I.  18.  20 

29  -44S 

l3.  22.  25 

29700 

1 5.    7.45 

29  -561 

3.  1 5.  10 

29-934 

4.    5.  3o 

29-830 

16.  12.    0 

29-696 

18.    5.  10 

28  -955 

7.  19.  5o 

3o  -480 

9.    5.  10 

00  -406 

21.  II.  20 

3o  "143 

22.    8.  3o: 

29  -960 

10.  10.  5o 

3o  -497 

i5.  16.  35 

29  -235 

23.  22.   10 

3o  •i33 

27.  17.  i5 

28  -85o 

16.  16.  35 

29  -870 

18.  16.  3o 

29-423 

28.     4.  10 

29  'oiS 

29.    3.  3o 

28-696 

21.20.    0 

30-285 

25.  1 5.  00 

29  -609 

February       i.  10.    0 

29  780 

3o.  19.  40 

3o  -210 

February       2.    2.55 

29  -006 

June 

5.  i5.    0 

29  -255 

2.  1 1.  10 

29  -585 

4.  18.  10 

29  -209 

June              9.  1 1.  40 

3o  -069 

11.    i.3o 

29  -836 

6.  14.  20 

29  -966 

7.  18.  20 

28-981 

1 3.  10.  1 5 

29  -905 

20.  16.  10 

29  -386 

8.  20.  10 

29  -595 

10.  16.    0 

28  -745 

23.  17.  20 

3o  -091 

25.    5.  10 

29  -835 

12.  10.  20 

29-927 

14.    5.  10 

29-519 

26.    0.    0 

3o -02 1 

27.    4.  10 

29  -735 

21.    0.    0 

3o  'ogg 

29.  12.  10 

3o-i55 

22.    3.  3o 

29  -954 

July 

I.    4.  1 5 

29-794 

23.2  1.     0 

3o-I20 

27.  22.    0: 

29  -569 

July               3.21.50 

3o  -070 

5.  22.    0 

29-519 

Marcli             2.    7.45 

3o  '154 

March            4.  iq.  40: 

29  -210 

6.  23.  20 

29  -922 

8.    5.    0 

29776 

5.    4.  20 

29-284 

5.  i3.  25 

29  -065 

10.  i3.    0 

3o  -071 

II.  23.  45 

29-875 

6.    6.  40 

29  -335 

7-    4-45 

28  -960 

i3.  20.  00 

3o  -160 

1 5.    6.    0 

29-825 

8.  13.40 

29  -8l5 

8.21.    5 

29-712 

16.  23.     0 

29  -939 

19.    6.    0 

29-624 

10.    9.55 

29  -933 

i3.  17.30 

29  -670 

21.  II.    0 

29  -875 

22.    7.  10 

29-714 

17.  1 3.    0 

3o  -375 

21.    4.  3o 

29-502 

22.  23.  i5 

29  -825 

20.  16.  55 

29  -358 

22.    8.  3o 

29  -875 

23.  1 5.  3o 

29  -080 

27.  20.    0 

3o  -062 

3i.    5.    0 

29  -333 

26.  21.  3o 

29-800 

August           3.  2 1 .    0 

3o  -164 

29.    3.  3o 

29  -53! 

August 

5.    7.  20 

29  -770 

3o.  10.    5 

29  -906 

April              I.    4.  45 

29  -536 

6.10.35 

3o  -o35 

8.  i3.  3o 

29  -319 

April              3.    9.  35 

29-878 

5.  16.  10 

29  -575 

9.    q.  3o 

29-680 

10.    2.35 

29  -jSj 

7.  I2.5o 

29-929 

II.    0.35 

29  -557 

10.  20.  i5 

29-866 

12.8.    35 

29  -430 

12.    g.  3o 

29-770 

i3.  17.    0 

29-614 

14.    9.    5 

29  -720 

17.  1 3.  25 

29-254 

16.  18.  40 

29  -835 

18.    3.45 

29-750 

18.    9.55 

29  -632 

19.    2.55 

29  -296 

18.22.    0 

29-819 

21.  16.    0: 

29  -jSo 

20.    2.  i5 

29  -780 

21.    2.  3o 

29  -55o 

22.  22.    0 

29-921 

23.  14.  40 

29-714 

21.21.40 

29-715 

23.  i3.  3o| 

29  -360 

24.    8.    0 

29-887 

20.    3.25 

29-687 

24.  12.  40 

29  -6gl 

25.  16.    0 

29  -204 

26.  2!.  10 

29  -996 

27.    5.  5o 

29  -922 

28.    9.50 

29  -ooi 

29.  16.  45 

29  -596 

AT   THK    KOVAL    OliSKKVATORV,    GrEKNWICII,    I\   THE    YeAU    ISSl. 


Gv) 


lIiGUKST  ami  Lowest  Kevdixus  of  tlic  JJ.vuojieter,  reduced  to  02°  Falireuheit,  as  extracted  from  the  PiiOTOHKAriiic 

Records — continued. 


Approximate  Greenwich 
-Mean  Solar  Time, 


d  h  m 
Aiii,'iist  01.  lo.  10 
September    lo.    o.  10 

i5.  20.  20 

19.  10.  10 

20.  22.    o 
28.  21.  4.0 

October  o.  2 1.    5 

6.  2o.  20 

g.  22.  10 
II.  19.  i5 
I  2.  22.  25 

16.   12.      O 

27.  10.    o 

00.    g.  20 

Xoveinbcr      6.  1 1.  40 

7.  21.  35 
10.  20.  35 


Approximate  Greenwich 
Mean  Solar  Time, 


Approximate  Greenwich 

Mean  Solar  Time, 

1881. 


3o  '035 

29  -838 

30  '056 

29  74.8 

30  '023 
3o  '241 
3o  'ooi 
3o  '330 
29-886 
29  "693 

29  '695 

30  '246 
3o  '065 
3o  -075 
3o  "108 
3o  '052 
3o  '107 


September     5.  16.  10 


18.  3.45: 
20.  19.  o 
24.  17.  35 
2.  17.  o 
4.  17.  10 

q.     3.     O 


October 


11.  2.  10 

12.  i3.  5o 
i3.  19.40 
22.  6.  i5 
28.  17.  40 

November      3.    3.  i5 

7.    7.20 

9.  12.45 

1 1.  16.    o 


774 
464 

'2/4 
■85o 
■961 
■967 
6i5 
555 
566 
875 
118 
gi2 
579 
972 
820 
895 


d       li      m 
November    i3.    8. 3o 


Approximate  Greenwich 
Mean  Solar  Time, 


10.  lo.  JO  I  29 
iS.  9.  10  00 
29 
29 


21.  6.3o 

22.  8.  3o 

23.  12.  10 

25.  10.  45 
29.  II.    5 

December       1.  22.  45 

3.  22.  40 

5.  14.    o 

7.  14.40 

l3.    8.  10 

17.  g.  10 

18.  22.  3o 
23.  II.    o 

26.  22.  20 


•260 

■9-'7 
•i83 
•621 
•8i5 
•g52 
•487 
•g8o 
•io5 
•089 
■io5 

■799 
•igo 

'997 
•414 
•395 
'463 


d      h      m 

November    i5.    2.  5o 

16.  1 5.  55 

20.  20.  20 

21.  i5.  40 

22.  20.  40 

25.  2.  40 

26.  1 3.    5 
December      o.  23.    o 

3.    I.    o 

5.  I.  40 

6.  i5.  10 
9.    3.    o: 

17.  3.  3o 
17.  16.  5o 
19.  18.  40 
24.  i3.  55 


•795 
464 
346 
•395 
■668 
•404 

7'4 

775 
014 
934 
573 
387 
840 


The  readings  in  the  above  table  are  accurate,  but  the  times  are  occasionally  liable  to  uncertainty,  as  the  barometer  will  sometimes  remain  at  its  extreme 
reuding  without  sensible  change  for  a  considerable  interval  of  time.  In  such  cases  the  time  given  is  the  middle  of  the  stationary  period,  the  symbol  : 
denoting  that  the  reading  has  been  sensibly  the  same  through  a  period  of  more  than  one  hour.  The  reading  at  April  24''.  8''.  o'".  has  been  inferred,  on 
account  of  partial  loss  of  photographic  register. 


(Ivi) 


Absolute  Maxim\  and  Minima  Barometer  Readinhs,  and  Montttly  Meteorological  Means, 


Absolute  Maxima  and  Minima  Readings  of  the  Barometer  for  each  Month  in  the  Year  i8Si. 
[Extracted  from  the  preceding  Table.] 


MONTH. 


January . . 
February . 
:\Iarch  .  .  . 
April .... 

May 

June  .  ,  .  . 

July 

August .  . . 
September 
October . . 
November 
December 


Readings  of  the  Barometer. 


3o 


3o  '437 

3o  "120 

3o  '375 
•095 

•497 
•I  55 
•160 
•164 
•241 
■53o 
•260 
•463 


3o 


28  -696 
28  745 

28  -960 

29  "469 
29  -jSo 
29  "255 
2g  '35o 
29  "204 
29-274 
28-875 
28  •yij\ 
28  -071 


Range  of  Reading 
in  each  Month. 


I  -741 
1  -375 
1-415 
0-626 
I  -262 
o  -900 
0-827 

0  -960 

0-967 

1  -455 
1  -546 
I-Sq2 


The  highest  reading  in  the  jear  was  30'°'497  on  May  10, 


The  range  of  reading  in  the  year  was  i'"-926. 


The  lowest  reading  in  the  year  was  28'° -571  on  December  18. 


AT  TiiK  Royal  Obseuvatouy,  Greenwich,  in  the  Yeah  J  881. 
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MoNTiiLV  Results  of  Meteokological  Elements  I'oi-  the  Yeak  1881. 


I88I, 

MONTU. 

MeanReadinf 

of  the 

Barometer. 

1                                                       Tempeuatuee  op  the  Am. 

Mean 
Tcmperat 

of 
Evaporat 

1 

Mean        ^ 

Mean 
)egree  of 
umidity. 
aturatioE 
=  100.) 

Highest. 

Range  in 
Lowest.    1        the 

Month. 

Mean  of  all 

the 

Highest. 

Mean  of  all  Mean  Daily 
the            „ 
Lowest.         l^^^S*"- 

Monthly 
Mean. 

Excess  of 
Mean  above 
.\verape  of 

20  Years. 

ure 
on. 

Tempera-     j 
ture  of  the  ^i. 
DewPoinL 

.laiuiiiry   .  . 

29-712 

So'c 

12-7      1      37-3 

36-2 

27-3 

8-9 

01-7 

-  7'i 

3o-6 

28-0 

86-3 

I'V'liniary.  . 

29-661 

04-0 

26-1 

27-9 

42-5 

33-5 

9-0 

38-0 

-    1-6 

36-6 

34-5 

87-2 

Miii-cU  .... 

29-725 

59-8 

24-6 

35-2 

5i  ■  1 

35-5 

i5-6 

42-6 

+    i-o 

40-2 

37-1 

8i-i 

.\|)ril 

29"77+ 

66-1 

29-3 

36-8 

55-6 

37-5 

18-1 

45-8 

~    ''7 

42-4 

38-5 

76- 1 

May 

29-925 

78-3 

30-9 

47'4 

65-8 

43-6 

22-2 

54-0 

+   o'9     1 

5o*o 

46-1 

75-2 

June 

29-806 

83-9 

38-5 

+5-4 

70-0 

49"7 

20-3     1     58-6 

—   1  - 1 

54-0 

49'9 

73-4 

July 

29-828 

97'« 

4-5-9 

53-2 

77"7 

54-9 

22-8         65-5 

+    2-9     ' 

59-7 

55- 1 

70-2 

August  . . . 

29-673 

80-4 

43-. 

42  -3 

69 '7 

5i-6 

i8-2 

59-2 

-  2-6 

55 'c 

53-0 

8o-3 

September. 

29-800 

72-9 

39-0 

33-9 

64-6 

48-8 

i5-8 

55-  7 

—    1-8 

53-7 

5i-9 

87-6 

October  .  .  . 

29-829 

63-0 

26-2 

36-8 

52-4 

39-0 

13-4 

45-4 

-  5-7 

43-5 

41-4 

86-6 

November  . 

29-782 

63-3 

3o- 1 

33-2 

54-0 

42-8 

11-2 

49-0 

+  6-3 

47"4 

45-6 

88-2 

December  . 

29-821 

53-7 

21-6 

32-1 

44-0 

04-9 

9"« 

39-9 

—  0-9 

38-7 

37-2 

90-8 

Means 

29-778 

Highest, 

97-1 

1°2^7 

ADUual  ICaiig 

84-4 

57-0 

41-6 

15-4 

48-8 

-  o-g 

46- 

43-2 

81-9 

i88[. 
Month. 

Mean 
Elastic 

Force 

of 

Vapour. 

Mean 
Weight 

of 
V^apour 

in  a 
Cubic 

Foot 
of 

Air. 

Jlean 
Weight 

of  a 
Cubic 

Foot 
of  Air. 

Mean 
Amount 

of 
Ozone. 

Mean 

Amount 

of 

Cloud. 
(0-  10.) 

Rain. 

Wind. 

dumber 

of 
Rainy 
Days. 

Amount 

collected 

in  a 

Gauge 

whose 

receiving 

Surface  is 

5  Inches 

above  the 

Ground. 

From  Osier's  Anemometer. 

From 
Robin- 
son's 
Anemo- 
meter. 

Number  of  Hours  of  Prevalence  of  each  Wind, 

referred  to 

different  Points  of  Azimuth. 

°  s 

^  £    Mean  Daily 

0  B 

H 

is 

Pressure 

on 

the  Square 

Foot. 

Mean     Daily 
Horizontal 
Movement 
of  the  Air. 

N. 

N.E. 

E. 

S.E. 

s. 

S.W. 

W. 

N.W. 

in. 

grs. 

grs. 

in 

h 

h 

h 

h 

ll 

h 

h 

I' 

h 

lbs. 

miles. 

January.  .  . 

o-i53 

1-8 

56i 

'■7 

6-8 

9 

1-663 

118 

190 

98 

5i 

52 

14D 

54 

36 

0 

0-01 

256 

February . . 

0-199 

2-3       552 

3-4 

8-5 

18 

2-446 

106 

'«7 

42 

78 

82 

I II 

37 

60 

39 

0-69 

3ii 

Marcli  .  .  . . 

I     0-221 

2-6       548 

3-1 

5-9 

1 1 

1-835  [    27 

99 

123 

44 

26 

212 

149 

36 

28 

0-64 

336 

April 

,      0-233 

2-7  1     546 

2-7 

6-7 

8 

0-623 

84 

23o 

127 

>9 

67 

99 

35 

47 

12 

1-25 

357 

May 

0-3I2 

3-5       539 

5-2 

5-4 

i3 

i-6ii 

99 

134 

98 

21 

40 

208 

5o 

33 

3l 

0-62 

286 

June 

o-36o 

4-0  [     532 

5-4 

6-6 

9 

1-863 

83 

42 

33 

68 

ii5 

233 

53 

62 

3l 

0-  II 

23o 

July 

0-43+ 

4-8 

525 

3-0 

6-1 

12 

2-137 

71 

49 

1 1 

37 

47 

326 

142 

53 

8 

0-12 

259 

August  . . 

0-403 

4-5 

529 

4'i 

7"4 

17 

3-888 

5o 

1 1 

4 

41 

89 

349 

•47 

53 

0 

0-28 

3o2 

September 

0-386 

4-3 

535 

•■  + 

7*« 

i5 

2-188 

i3i 

68 

52 

54 

80 

1 56 

48 

9' 

40 

0-07 

195 

October . . . 

0-261 

3-0 

547 

1-6 

6-1 

i3 

2-711 

1 35 

184 

l32 

53 

19 

104 

75 

28 

"4 

0-69 

3o6 

November 

0-306  \    3-5  ;    542 

4-0 

7"4 

16 

2-265 

0 

3 

72 

54 

189 

335 

36 

2 

29 

0-88 

36 1 

December 

I     0-222        2-6       553 

1 

2-2   ;     7-1 

i5 

2-495 

38 

36 

i5 

78 

188 

266 

88 

26 

9 

0-44* 

297 

Sums  .... 

i56 

25-725    942 

ii63 

807 

598 

994 

2574 

914 

527 

241 

•• 

Means  . . . 

0-291 

3'3       542        3-2        6-8 

..   ' 

! 

0  ■  53 

291 

The  greatest  recorded  pressure  of  the  wind  on  the  square  foo 

The  greatest  recorded  daily  horizontal  movement  of  the  air 
The  least  recorded  daily  horizontal  niovuinunt  of  the  air 

t  in  the  year  was  53  lbs.  on  October  14. 
,.             „    999  miles  on  October  i 
„               »     59  niilus  on  May  25. 

t- 

•  Mean  for  30  days. 

Greenwich  Maoxetical  and  Meteokological  Observations,  1881. 


ff 


(Iviii) 


HouKLv  Photocirapiih   Values  of  ilETEOROLOGiCAi.  Elements 


Monthly  Mean  Reading  of  the  Baeosieter  at 

3vei-y  Hour  of  the  Day,  as  deduced  from  the  Photographic  Records. 

Hour. 

188 

[, 

Greenwich 

Yearly 

Mean  Solar 

Time  (Civil 
reckoning). 

January. 

February. 

March. 

ApriL 

May. 

June. 

j      July. 

August. 

September 

October. 

November 

December 

Means. 

Midnifrht 

in. 
29724 

29-666 

in. 
29-726 

29788 

1     29-921 

ill. 
29-811 

29-848 

in. 
29-668 

in. 

29-804 

in. 
29-842 

in. 
29-787 

29-832 

29'-'785 

I '■.a.m. 

29721 

29-661 

29724 

29-783 

29-918 

29-809 

29-842 

29-666 

29799 

29-839 

29778 

29-820 

29-780 

2        „ 

29718 

29*656 

29-719 

29-778 

1     29-916 

1      29-803 

29-835 

29-664 

29-793 

29-833 

29776 

29-822 

29-776 

3      ,, 

29715 

29-649 

29-715 

29-776 

29-914 

29'802 

29-834 

29-661 

29787 

29-828 

29-767 

29814 

29-772 

4      » 

29712 

29-640 

29-713 

29-772 

29-914 

1      29-803 

29-830 

29-662 

29-784 

29-826 

29-764 

29-807 

29-769 

■5            !1 

29708 

29-645 

29-713 

29-773 

29-920 

29-800 

29-831 

29-666 

29-786 

29-825 

29-764 

29-802 

29-770 

6     „ 

29706 

29-644 

29-717 

29779 

29-926 

29-810 

29-834 

29-674 

29-790 

29-824 

29-764 

29-806 

29-775 

7      ,, 

29710 

29-647 

29-727 

29-785 

29-931 

29-813 

29-808 

29-680 

29-797 

29-829 

29-770 

29-810 

29778 

8      „ 

29719 

29-654 

29-732 

29-786 

29-934 

29-815 

29-841 

29-686 

29-804 

29-835 

29778 

29-819 

29-784 

9      .. 

29725 

29-661 

29-737 

29789 

29-935 

29-816 

29-S41 

29-688 

29-809 

29-837 

29-786 

29-827 

29-788 

lO       „ 

29730 

29-666 

29-743 

29-787 

29-936 

2q-8l7 

29-838 

29-687 

29-811 

29-838 

29-793 

29-835 

29-790 

11      i> 

29729 

29-673 

29-746 

29-783 

29-933 

29-S16 

29-834 

29-684 

29-808 

29-832 

29794 

29-832 

29-789 

Noon 

29721 

29-672 

29-740 

29-775 

29-928 

29-S12 

29-829 

29-679 

29-804 

29-829 

29786 

29-824 

29-783 

l''.  p.m. 

29709 

29-667 

29-731 

29-770 

29-925 

29-807 

29-822 

29-675 

29-798 

29-821 

29-780 

29-817 

29-777 

-           !> 

29700 

29-659 

29718 

29-762 

29-921 

2g-8o5 

29-819 

29-672 

29-795 

29-815 

29-776 

29-813 

29-771 

■5          .1 

29-699 

29657 

29-710 

29-755 

29-915 

29799 

29-814 

29-666 

29-791 

29-812 

29776 

29-814 

29-767 

i    " 

29700 

29-657 

29-708 

29-752 

29-911 

29-793 

29-809 

29-663 

29-792 

29-812 

29778 

29-818 

29-766 

5      ., 

29701 

29-660 

29-710 

29754 

29-908 

29-790 

29-807 

2  9  660 

29-795 

29-821 

29-782 

29-822 

2q-768 

6     „ 

29704 

29-664 

29-717 

29-757 

29-913 

29792 

29-806 

29-663 

29799 

29-830 

29-788 

29-824 

29-771 

7      J) 

29707 

29-668 

29-725 

29-765 

29-920 

29-795 

29-810 

29-667 

29-806 

29-835 

29-791 

29-827 

29-776 

8     „ 

29708 

29-670 

29-730 

29774 

29-930 

29-800 

29-818 

29-677 

29-810 

29-836 

29794 

29-827 

29-781 

9     >. 

29707 

29-671 

29-731 

29-780 

29-938 

29-808 

29-825 

29-681 

29-812 

29-836 

29-797 

29-830 

29-780 

lo      „ 

29706 

29-671 

29-701 

29781 

29-940 

29-811 

29-830 

29-686 

29-812 

29-834 

29-796 

29-830 

29-786 

n      „ 

29706 

29-671 

29-730 

29782 

29-941 

29-809 

29-833 

29-687 

29-812 

29-834 

29-793 

29-831 

29-786 

Means 

29712 

29-661 

29-725 

29-774 

29-925 

29-806 

29-828 

29-673 

29-800 

29-829 

29-782 

29-821 

29-778 

of  Days    '■ 
employed.) 

3i 

2S 

3i 

3o 

3i 

5o 

3i 

3i 

5o 

3i 

3o 

3i 

MONTHL 

r  Mean  1 

EMPERATI 

IRE  of  the 

Air  at  every  Homt  of  the  Dj 

VY,  as  deduced  fi-om 

the  Photographic  Records. 

Hour, 
Greenwich 

1881. 

Yearly 

Mean  Solar 
Time  (Civil 
reckoning). 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

Means. 

Midnight 

0         1 
3i-i 

0 
37-1 

39-6 

41-0 

48-3 

53-0 

60-0 

55-5 

52-1 

43-7 

47-2 

39-1 

45-6 

I*",  a.m. 

3i-o 

37-1 

09-5 

40-8 

47-5 

52-6 

59-1 

55-0 

52-0 

43-2 

47-2 

39-1 

45-3 

2       >. 

3o-8 

36-7 

39-1 

4C-8 

47-0 

52-2 

58-5 

54-5 

51-9 

43-0 

47'4 

39-2 

45-1 

•5      „ 

3o'4 

36-6 

38-8 

40-7 

46-2 

01-7 

58-0 

54-1 

5r5 

427 

47-6 

39-1 

44-8 

4      » 

3o-2 

36-7 

38-7 

40-1 

46-0 

5i-6 

57-7 

53-7 

51-4 

42-2 

47-8 

39-0 

44-6 

-•      ji 

3o-o 

36-8 

38-5 

39-8 

46-2 

52-0 

58-0 

53-7 

5i-5 

42-0 

48-0 

38-8 

44-6 

6      „ 

29-9 

36-9 

38-4 

40-4 

48-2 

53-6 

59-4 

542 

51-7 

41-8 

47-9 

38-9 

45-1 

7      " 

297 

36-9 

38-7 

42-0 

5o-8 

55-g 

61-8 

00-9 

52-6 

4«-9 

47-8 

38-8 

46-1 

8      » 

29'5 

37-2 

40-0 

44-5 

53-9 

58-7 

64-9 

57-9 

53"  9 

43-5 

48-0 

38-6 

47-5 

9      v 

3o-2 

377 

42-3 

47-3 

56-6 

61-3 

67-3 

60-2 

55-8 

46-0 

48-8 

39-2 

49-4 

lO       „ 

3ii 

38-4 

44-1 

49"9 

58-7 

627 

69-3 

61-9 

57-7 

47-8 

5o-o 

40-1 

5ro 

II       » 

32-4 

39-2 

45-8 

51-4 

60-3 

64-3 

714 

63-0 

59-3 

49-3 

5 1 -3 

41-0 

52-4 

Koon 

337 

397 

47-2 

52-6 

61-5 

65-4 

73-0 

64-8 

60-6 

50-4 

52-0 

41-8 

53-6 

i''.  p.m. 

34-4 

40-1 

48-1 

53-1 

6i-9 

65-7 

74-2 

65-8 

61-4 

5o-6 

52-3 

42-3 

5+-2 

I       " 

347 

40-4 

49-0 

52-9 

62-1 

65-5 

74-6 

66-1 

62-1 

5o-5 

52-3 

42-5 

04-4 

3      ,, 

34-2 

40-5 

48-9 

52-8 

62-1 

65-9 

74-6 

65-5 

62-1 

49'4 

5i-5 

41-9 

54-1 

4      >. 

33-5 

40-0 

48-0 

5i-6 

6i-3 

65-5 

74' I 

64-8 

61-3 

48-6 

50-4 

41-3 

53-4 

5      ,1 

33-0 

39-3 

46-4 

5o-2 

6o-o 

64-. 

72-7 

63-5 

59-5 

46-9 

49-6 

40-5 

52-1 

6      „ 

32-5 

38-6 

44-5 

48-4 

58-0 

62-0 

70-8 

62-0 

077 

45-7 

49-1 

40-1 

5o-S 

7      " 

321 

38-1 

43-0 

46-1 

55-8 

60-4 

68-6 

60-3 

55-9 

44'9 

48-7 

39-7 

49-5 

8      „ 

3i-6 

•577 

42-0 

44-3 

53-2 

57-9 

65-9 

58-7 

54-7 

44-2 

48-3 

39-5 

48-2 

9      » 

3 14 

37-4 

41-2 

43-4 

5r6 

56-0 

63-9 

57-5 

53-5 

43-8 

48-1 

39-3 

47-3 

lO       „ 

3i-2 

37-1 

40-5 

42-6 

5o-5 

54-7 

62-4 

06-5 

52-Q 

43-3 

47-8 

39-1 

46-6 

<i       •> 

3i-2 

36-9 

40-3 

4'-9 

49-5 

53-6 

60-9 

55-8 

52-6 

43-3 

47-8 

39-1 

46-1 

Means 

3i7 

38-0 

42-6 

45-8 

54-0 

58-6 

60-9 

59-2 

55-7 

45-4 

49-0 

•59'9 

48-8 

Numher  ■) 
ofDavs    [ 
employi'd.  1 

3i 

28 

3i 

3o 

3i 

3o 

29 

3i 

3o 

3i 

3o 

3i 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  iS81. 


nix) 


Monthly  Mkan  Tejipehatuue 

of  EVAPOUATION  at 

every  Hour  of  the  Day,  as  deduced  from  the  Photographic  Records. 

Hour. 

1881. 

r,n.-onwich 
Moiiii  Solnr 

Yearly 

Time  (Civil 
r>.rko„i,,g). 

Januarj'. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

Means. 

g 

Q 

0 

^ 

^ 

Q 

^ 

„ 

^ 

^ 

-Midnight 

3o-3 

36-1 

38-3 

39-6 

46-8 

5r6 

57-4 

53-q 

5l-6 

427 

46-1 

38-3 

44'4 

i''.a.in. 

3o-2 

36-0 

38-2 

3q-5 

46'2 

5r4 

56-9 

537 

5i-6 

42-4 

46-2 

38-4 

44-2 

2           !! 

3o-i 

357 

38-0 

39-5 

457 

5o'9 

56-4 

33'i 

51-4 

42-2 

46-2 

38-4 

44-0 

'^          » 

297 

007 

37-8 

39-3 

45-2 

5o-5 

56-1 

52-9 

on 

4i'9 

46-6 

38-3 

43-8 

4     " 

29-6 

35-9 

37-9 

38-g 

45-. 

5o'4 

557 

52'5 

5i"o 

41-5 

467 

38-2 

43-6 

29'5 

36-0 

377 

387 

45-4 

5o-6 

56-0 

52'4 

5ro 

41-3 

467 

38-0 

43-6 

6     " 

29-3 

35-8 

377 

39"  I 

468 

5i7 

56-8 

52-8 

5i-2 

41-1 

467 

38-0 

43-9 

7     V 

29-1 

35-8 

38-0 

40-2 

48-4 

53- 1 

58-1 

53'9 

5i-8 

41-4 

46-6 

37-9 

44-5 

Si          M 

29'0 

36-1 

387 

42-c 

5o'i 

54-4 

59-6 

55-2 

52-8 

42'3 

467 

37-8 

45-4 

9     " 

29'4 

36-4 

40-2 

43-5 

5i-6 

55-5 

607 

56-3 

54-1 

44-1 

47-3 

38-1 

46-4 

10      „ 

3o-o 

37 'O 

41-3 

44-8 

53-0 

55-9 

6i-5 

57'o 

55-3 

45-2 

48-0 

38-8 

47-3 

I  I      11 

3ro 

37-4 

42-0 

407 

53-6 

567 

62-6 

57-8 

56-2 

45-8 

487 

39'4 

48-1 

Noon 

321 

37-9 

427 

46' 1 

54-2 

57-. 

63-5 

587 

567 

467 

49-2 

39"9 

487 

ii".  p.m. 

32-6 

38-0 

43-2 

46-6 

54-3 

57M 

64' I 

59-3 

57*0 

467 

49-3 

40-3 

49'o 

2       11 

32-8 

38-1 

437 

46-4 

54-4 

57-0 

64-. 

597 

57-3 

46-5 

49'2 

40-4 

49-1 

>'       11 

32-6 

38-1 

43-8 

46-3 

54"5 

57-2 

64-. 

597 

57-5 

46'o 

487 

39-9 

49-0 

4     .1 

32-1 

377 

43*2 

45-8 

54-0 

57-0 

63-4 

5q'2 

56-9 

45'3 

48-2 

39-6 

48-5 

5     ,, 

317 

37-4 

42-4 

447 

53-2 

56-5 

627 

58-5 

56-1 

44-6 

47-8 

39'! 

47"9 

6     „ 

31-4 

36-9 

4r5 

43-8 

52-3 

55-6 

617 

57'9 

55*2 

43-8 

47-6 

38-9 

47-2 

7     .1 

3i-i 

36-5 

40-6 

42-6 

5i-2 

547 

6o-8 

57-1 

54'i 

43-2 

47-3 

38-6 

46-5 

8     „ 

3o-8 

36-3 

39*9 

41-6 

49"9 

53-9 

59-8 

56-2 

53-3 

43'o 

47-1 

38-5 

45-9 

9     " 

.3o-5 

36-1 

39-4 

41-1 

48-9 

52-8 

5q'o 

55-3 

52-6 

42-5 

46-9 

38-4 

45-3 

lO      „ 

3o"4 

35-9 

38-q 

40"6 

48-2 

52'3 

58-4 

54-8 

52-2 

42 '3 

467 

38-2 

44"9 

1 1      11 

3o-3 

35-8 

387 

40-3 

47-5 

5r9 

57-6 

54-3 

5i-9 

42-3 

46-6 

38-3 

44-6 

Means 

3o-6 

36-6 

40-2 

42-4 

5o'o 

54*0 

59-9 

55'g 

537 

43'5 

47-4 

387 

46-. 

Number  ") 

ifDn.vs    [ 

,,mplo.vedJ 

3i 

28 

3i 

3o 

3i 

3o 

29 

3i 

3o 

3i 

3o 

3i 

M 

3NTHLY  M 

EAN  TeMI 

ERATUKE 

of  the  Dt 

w  Point 

at  every  F 

[our  of  tl 

0  Day,  as 

deduced 

by  Glaisher's  Tables  from  the 

corresp 

)nding  Ai 

R  and  Ev^ 

LPORATIO^ 

Temperatuees. 

Hour. 

188 

I. 

Ureenwich 

Yearly 

.■Mean  Solar 

i'lrae  (Civil 
reckoning). 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

Means. 

0 

0 

0 

J, 

0 

Q 

^ 

^ 

^ 

^ 

^ 

^ 

^ 

.Midnight 

28-2 

347 

36-6 

37-8 

45-2 

5o-2 

55- 1 

52-4 

5ii 

41-5 

44'9 

37-3 

42-9 

l"".  a.m. 

28-0 

34-5 

36-5 

37-9 

44-8 

5o"2 

54-9 

52-4 

51-2 

41-4 

45- 1 

37-5 

42-9 

2       11 

28-2 

34-3 

36-6 

37-9 

44-3 

49"6 

54'5 

517 

5o-g 

41-2 

44-9 

37-4 

r--6 

J       11 

277 

34"5 

36-5 

37-6 

44-1 

49-3 

04-4 

017 

507 

40-9 

45'5 

37-3 

42'5 

4     11 

27-8 

34-8 

36-9 

37-4 

44-1 

49-2 

53'q 

5 1 '3 

5o-6 

407 

45-5 

07-2 

42-4 

5     11 

27-9 

349 

36-6 

37-3 

44-5 

49'2 

54-2 

5l-i 

5o'5 

40-5 

45-3 

37-0 

42-4 

6     „ 

27-6 

34-3 

36-8 

37-5 

45-3 

49'9 

54-5 

5i-4 

507 

40'3 

45-4 

36-8 

42-0 

7     1' 

27-3 

34-3 

37-1 

38-0 

45-9 

5oo 

55-0 

52-0 

5ro 

408 

45"3 

367 

42-8 

«     11 

27-4 

34-6 

37-0 

39-0 

46-4 

5o-5 

55-2 

52-8 

5i7 

4°"9 

45'3 

367 

43' I 

9     •' 

27-0 

347 

37-6 

39-2 

47-0 

6o-5 

55-5 

52-9 

52-5 

41-9 

45'6 

367 

43-4 

10      ., 

27-1 

35'i 

38-0 

39-4 

47'9 

5o'i 

55-4 

52-8 

53-1 

42-3 

45-9 

37-1 

437 

>  >      11 

28-0 

35-1 

37-6 

39-8 

477 

5o'4 

55-g 

53-1 

53-4 

42-1 

46-0 

37-4 

43-9 

Noon 

29-2 

35-6 

377 

39-6 

47'9 

5c-3 

56-5 

53-6 

53'4 

42-8 

46-3 

37*5 

44-2 

I ''.p.m. 

29"5 

35-3 

37-8 

40-1 

47-8 

5o-i 

567 

54-0 

53'2 

42-6 

46-3 

37-9 

44-3 

2       11 

29-2 

35m 

38-0 

39-9 

47-8 

5o'o 

56-5 

54'5 

53-2 

42-3 

46-1 

37-9 

4  4'2 

.5     „ 

29-8 

35-0 

38-3 

09-8 

48-0 

5o-2 

56-5 

55-0 

53-6 

42-4 

45-8 

37-5 

44-3 

4     » 

29-5 

547 

37-9 

39'9 

477 

5o"o 

55-6 

54"5 

53-1 

4'7 

45-9 

37-5 

44-0 

5     11 

29-1 

34-9 

37-9 

38-q 

47-2 

5o-2 

55-3 

54-3 

53-1 

42-0 

45-9 

37-3 

43-8 

6     ,1 

29-1 

34-6 

38-0 

38-8 

47-2 

5o-i 

547 

54-4 

53'o 

41-6 

46-0 

37-4 

437 

7        !1 

28-8 

34-3 

377 

38-6 

46-9 

497 

547 

54-3 

52-4 

41-2 

45-8 

37-2 

43-5 

S      „ 

29-0 

34-4 

37-3 

38-4 

46-6 

5o-3 

54-8 

54-0 

51-9 

4r6 

45-8 

37-2 

43-4 

9     1. 

28-3 

34-3 

37-1 

38-4 

46-2 

49-8 

54-9 

53-3 

517 

40-9 

45-6 

37-2 

43-. 

lO      ,, 

28-4. 

34-2 

36-g 

38-2 

40-8 

5o-o 

55-0 

53-3 

5r5 

41-1 

45"5 

37-0 

43-1 

1  I        v 

28-0 

34-3 

367 

38-3 

46-4 

5o-3 

54-8 

52'9 

5i-2 

41-1 

45-3 

37-3 

43-0 

Means 

28-3 

347 

37-3 

387 

46-3 

5o*o 

55-2 

53-1 

52-0 

41-5 

45-6 

37-2 

43-3 

//  2 


ITrMiniTv,  Sunshine,  and  Eakth  Temperature. 


Monthly  Mi:ax  Degree  of  Himiditv  (Saturation  =  loo)  at  every  Hour  of  the  Day,  as  deduced  liy  Glaisuek's  Tables  from  tlic 

corresponding  Anj  and  Evaporation  Teitpekatures. 


Greenwich 
Mean  Solar 
Time  (Civil 
reckoniDR). 


January. 


February.      March.         April. 

May.           June. 

September.    October.  1  November.  December. 


Yearly 
Means 


Midnight 
I*",  ii.m. 


Xoon 
I*",  p.m. 


83 
«7 
go 
89 
90 

9' 

90 
90 
qi 
87 

8+ 
84 
8+ 
82 
78 
79 
8+ 
85 
87 
87 
89 
87 
88 
86 


Means 


9> 
90 
92 


go 
90 

9' 

93 

9+ 
9+ 
9+ 
9+ 
go 

84 
79 
75 
70 
68 
66 

67 
68 

7-5 
77 
82 
S+ 
86 
88 
88 


89 
90 
90 
89 
90 

9' 
QO 
86 
Si 
74 
67 
65 
62 
62 
62 
62 
6.5 
66 
70 
76 
79 


88 


9' 
91 
93 
94 
94 
90 
84 
73 
70 
67 
63 
61 
60 
5g 
60 
61 
63 
67 
72 
78 
82 
84 


90 
92 

9' 
92 
92 
90 
87 


68 
65 
61 
53 
57 
57 
56 


84 


87 
87 
85 

79 
7' 
66 
61 
58 
56 
55 

54 
54 


61 

54 

65 

57 

68 

61 

76 

68 

80 

73 

84 

77 

8q 

81 

90 

9' 
90 
92 
92 

9' 

90 
88 
83 

77 
72 
69 
67 
66 
66 
69 
70 
73 
77 
81 
84 
86 


97 
97 
97 
97 
97 
96 
96 
95 
92 
89 
85 
82 
77 
75 
7-5 
74 
75 
80 


90 

94 

95 
96 


92 
94 
94 
94 
94 
94 
94 
96 
90 

87 
83 
76 
76 
75 
75 
77 
78 
84 
86 
87 
9' 
go 
92 
92 


92 
93 
92 
93 
92 
9» 
92 
92 
9' 
89 
86 
82 
81 
80 
80 
81 
85 


94 
94 
94 
94 
94 
94 
93 
90 
94 
9> 
qo 

87 
86 
85 
84 
86 
87 


90 

90 

90 

9« 

92 

92 

92 

93 

q2 

q3 

92 

94 

90 

9' 
92 
92 


89 
85 
81 

77 
74 
72 
71 
70 


81 
84 
86 

88 
Sq 


Total  Amount  of  Sunshine  registered  in  each  Hour  of  the  Day  in  each  Month,  as  derived  from  the  Records  of  Campbell'; 

Selk-registering  Instrument,  for  the  Year  1881. 


Registered  Duration  of  Sunshine  in  the  Hour  ending 


B  S 

g  d.  c. 

o 


Total 
registered 
Duration 
of  Sun- 
shine in 

each 
Month. 


Correspond- 
ing aggre- 
gate Periwl 

during 
which  tne 
Sun  was 

above 
Horizon. 


Mean 
Altitude 

of  the 

Sun 
at  Xoon. 


January  .  . 
February  . 
irarcli  .  .  . 

April 

May 

June  .    . . 

July 

August  . . 

September 

October 

!No\ember 

December 


0-2 
I'o 
0-8 


7-0 
9-8 
9"7 
0-6 


1  "o 

2  "5 
II-8 
14-2 
i53 

9'4 
o'  I 


0-4 
5-0 

H-7 
14-9 
i8-3 
1 1  '3 
I  ■  1 

2'2 


0-3 

f5 
6-5 
10-7 
17-1 
161 
i6"o 
12-7 
3-9 

9"2 
1  '3 
o*  I 


0-4 
3-9 

I2'2 
12-6 

ig"6 

l5"2 

17-2 
1 2  "5 
5-3 
12-3 
4-8 
4"' 


h 

h 

4'4 

61 

3-4 

2-6 

13-7 

i5'6 

i5"  I 

14*3 

i8-2 

i6-5 

i6-6 

i7'9 

.8-2 

i8-3 

I4-0 

12-7 

8-2 

7-8 

i3-o 

12-4 

8-8 

io"5 

7'4 

8-2 

6-8 

4"4 
i3'9 
14-4 
i6-i 
i6"o 
i8-8 
i5-7 

8-7 
i3'4 

11*2 

6-7 


6-3 
4'i 


14-9 


4'i 

5*  I 

12-8 

ii"5  in  "7 

i6"7    i6'4 

14-4   ii-g 

17*8  'i6"o 

I  I 

I2"8    1 1  -5  iio'3 

1 1 '6  I  9'4    io"6 

l3"2    IIO"2 


0-4 
0-9 
12-4 
II  "o 

13-7 
i3-2 
'4"7 


10*6 
7-3 


6-3 
2-3 


7-0 


81 

9'7 
i5-3 
12-4 

I2"2 

9-5 

6-6 
3-2 


1-3 

7"4 

|3'2 

9-6 

IO-8 
5-7 


0"2 
5-4 
2'5 

7'J 
'■4 


0-3 
0-3 


3i-8 

26'  I 

ii5-8 

I26*I 

202"2 

i85-7 

2II'5 

140*  I 
73-8 
96-6 
55'2 
36*  I 


209"  I 

277"9 
366-9 

!    4'4"9 


482-1 

494' 5 
496-8 
449-1 
076-9 
328-7 
264-4 
242-7 


iS 
26 
37 
48 
57 
62 
60 

52 

41 
3o 


The  hours  are  reckoned  from  apparent  noon. 


The  total  registered  duration  of  sunshine  during  the  year  was  i3oi  -o  hours  ;  the  con-esponding  aggregate  period  during  wliich  the  Si: 
Wits  alove  the  horizon  w.os  4454-0  hour.s ;  the  mean  proportion  for  the  year  (constant  sunshine  =1)  was  therefore  0-292. 
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AT  THE  Royal  OnsKUVATOuy,  GiJEE.vwicir,  in  the  Year  1881. 


(Ixi) 


3t  (24  French  feet)  below  the  surface  of  the  soil,  at  Noon 
fear. 


/'^v/.  fe 


j>r-f-^^J^2^ 


a    o    O 


C/I^*>  t-tt/KJk. 


^Cmk-m'^*.  ^    "^ 


4^  r^  .    o    X. 


^^2^         I     — 


f       — 


9  --1^  9  V  ' 


August. 


•92 

•9+ 

•97 


•20 
■20 


•27 

•32 

,•33 

1-34 

•36 
•38 

•■)2 
,•46 

'•47 
)  •So 

)  "52 

(•56 

r6. 

9  "64 


•26 


49-68 
4972 
4975 
49-78 
49  -82 

49^83 

49  ^86 

49 '9° 
49-92 
49-96 

50  •oo 

5o  ^02 

5o  •oS 

00  •oS 

5o  ^12 

5o  ^16 

5o  -19 
5o  -23 

5o  -27 
5o  -3o 

00  -54 
5o-38 
5o  -42 
5o  '44 
50-48 

5o  -52 
5o  -55 
5o  -59 
5o  -62 
5o-66 
5o-68 


September. 


5o  ^17 


5o  -72 
5o  -jS 
50-78 
5o-82 
5o-85 

5o  -go 
5o  -92 

50  -96 

5 1  -oo 
5i  -02 

5 1  -oS 
5 1  -09 
5i  -12 
5i  -17 
5i  -17 

5l   '22 

5i  -26 
5i  -30 
5i  -32 

5 1  -36 

5 1  ^37 
5 1  ^40 
5i  -45 
5i  -46 
5 1  -49 

5i  -5i 
01  -54 
5 1  -07 
5i  ^57 
5 1  ^60 


01  -ig 


5i  -64 
5i  ^67 
5i  ^67 
5i  "70 
5i  '71 

5 1  -75 
5i  -76 
5i  -77 
5i  -80 
5l  -83 


5i  ^88 
5 1  -go 
5i  -93 

5 1  -90 

5i  -93 
5i  -97 
5i  -99 

52  -00 
52  -03 

52  -04 
52  -o5 
52  -07 
52  -og 
52  -10 

52  -12 

02  -12 
52  -i3 
52  -14 
52  -16 
52  -i5 


November. 

0 

52 

17 

52 

18 

52 

22 

02 

•26 

02 

28 

52 

•27 

52 

•27 

52 

-27 

52 

•27 

52 

•3i 

5i  -93 


52  -32 

52-32 

52  -34 
52  -32 
52  -32 

52-33 
52  -33 
52  -3i 
52  -35 

52  -34 

52  '3o 
52  -33 
52  -32 
52-33 
52  -33 

52  -3o 
52  -3o 
52  -32 
52  -29 
52  -28 


values  is  5o°  •  5o. 


52  -28 
52  -30 
52-28 
02  -26 
52  -27 

52-26 

52  -24 
52  -23 

02  -21 

52  -17 

52  -23 

52-18 

52  -17 
52  -18 
52-17 

52-17 

52  -16 
52  -14 
52  -13 

52  -12 
52  -1  I 

52  -08 
52  -07 
52  -06 

52-06 

52  -06 
52  -o5 
52  -03 

52  -02 

52  -oo 

5i  -q8 


feet  (12  French  feet)  below  the  surface  of  the  soil,  at  Noon 
Tear. 


Days  of 
the  Month. 

Januarj'. 

February. 

d 

0 

0 

1 

2 

3 

5o  -lo 
5o  -o5 
49-98 

47-77 
47-69 
47-09 

4 
5 

49-90 
49-83 

47-49 
47-38 

6 

7 
8 

49  -80 
49-73 
49-67 

47-24 

47 -ig 

47-10 

46-12 
46-10 
46-10 

46-08 

46  -04 
46  -co 

45-91 
45-81 


April. 


May. 


40-98 
45  -98 
45  -98 
45-98 
45-99 

45-97 
45-98 

45-98 


46-58 
46  -60 
46  -63 
46-68 
46-71 

46-76 
46-80 
46-86 


48  -43 
48-54 
48  -61 
48-70 
48-79 


48  -95 

49-04 


July. 


5i  -32 
5 1  -40 
5 1  -So 
5 1  -63 
5i  72 

5i  -72 
5 1  -80 

5 1  -go 


04-40 

54-49 
54  -59 
54-69 
.54-78 

5477 
54-86 
54  -g3 


September. 


55-80 
55-80 
55-81 
55-83 
55  -87 

55  'go 
55  -87 

55-89 


55  -70 
55  -71 
55  -70 
55  -67 
55  -60 

55 -61 
55  -62 
55  -59 


04  -28 
54  -22 
54-14 
54-16 
54-09 

53  -97 
53-88 

53-78 


02  -00 
52  -49 
52  -46 
52  -38 
52  -36 

52  -3t 
52  -23 


(Ix) 


[[i-MiDiTV,  Sunshine,  and  Earth  Tempekatuue, 


Monthly  Mi:an  Degui;e  of  IIvmiimtv  (Saturation  =  i 

corresponding  A 

1 

Greenwich 

Jloin  Solar 

Time  (Civ:l          Tannarv 
reckoning).         January. 

February.      March.         April. 

May. 

Midnight 

88 

9« 

90 

89 

89 

i^.  a.m. 

'       87 

90 

90 

90 

9' 

2        ., 

()0 

92 

9' 

90 

9' 

3      ,, 

89 

93 

93 

89 

93 

4      ,. 

90 

93 

94 

90 

94 

;''     .t 

9' 

93 

94 

9' 

94 

(>     ,< 

90 

9< 

94 

90 

90 

"     » 

90 

9' 

94 

86 

84 

s     „ 

9> 

90 

90 

81 

75 

'1     II 

87 

8q 

84 

74 

70 

lo      „ 

84 

88 

79 

67 

67 

1  1       ,, 

84 

86 

75 

65 

63 

Xcmii 

84 

86 

70 

62 

61 

i''.  p.m. 

S2 

83 

68 

62 

60 

2        11 

78 

82 

66 

62 

5q 

■>             •! 

79 

81 

67 

62 

60 

4      I. 

84 

82 

68 

65 

61 

5      I. 

85 

85 

73 

66 

65 

t>      II 

87 

87 

77 

70 

67 

7      I. 

87 

86 

82 

76 

72 

8      I, 

!         8q 

88 

84 

79 

78 

9      '• 

1    87 

89        :        86 

82 

82 

lO       „ 

■     ss 

8q               88 

85 

84 

I  I      ., 

86 

91              88 

88 

87 

Mo:in-^   .... 

87 

88              S3 

78 

76 

'I'or.vi,  Amoc.nt  of 

Sunshine  rcf,'istcrc(l  in  each  IIolk 

Seli'-registerk 

Kegistered  Duration  of  S 

1 88 1, 

Month. 

g         i 

B 

C3 

J.' 

_^. 

_' 

■q 

-^ 

0 

•n 

0 

'^ 

X 

~c^ 

" 

- 

Jz; 

b 

h 

h 

h 

h 

h     h 

ii 

January . . 

.. 

.. 

0-3 

3-4    4-4 

61 

February . 

0*2 

1-5 

3-9  1  3-4 

2-6 

March  . .  . 

i-o 

3-4 

6-5 

12*2    .13-7 

i5-6 

April 

2'5 

5-0 

IO-7 

12-6 

i5'  1 

.4-3 

May 

0-2 

7-0 

II-8 

>4-7 

17-1 

19'6 

i8-2 

i6-5 

June  .    . . 
July 

fo 
0-8 

9-8 
9'7 

14-2 
i5-3 

14-9 

i8-3 

i6-i 
i6*o 

i5-2 
17-2 

i6-6 

i8-2 

»7'9 

i8-3 

ig-8 

.7-8 

i6-o 

'4'7 

I2'2 

IO-8 

7"> 

0-3 

2II-5 

496-8 

60 

August  . . 

0-6 

9"4 

11-3 

12-7 

I2'5 

14-0 

12-7 

i5-7 

12-8 

IfO 

IO-3 

9-5 

5-7 

i'  + 

140*  1 

449-1 

02 

September     . . 

01         !•  1 

^•9 

5-3 

8-2 

7-8 

8-7 

1 1 -6 

9'4 

io"6 

6-6 

o"5 

73-8 

376-9 

4' 

October 

2*2 

9-2 

I2'3    i3"o 

12-4 

i3-4 

i3-2 

IO"2 

7-5 

3-2 

96-6 

328-7 

3o 

November  ■    . . 

1-3 

4-8      8-8 

io'5 

11-2 

10-6 

6-3 

«•? 

!    55-2 

264-4 

20 

DccL'inber 

OM 

I 

4-«      7-4 

8-2 

6-7 

7-3 

2-3 

•• 

•• 

1    36-1 

242-7 

16 

The  hours  are  reckoned  from  apparent  noon. 

'I'Uf  total  recristei-C(l 

(hinilion  of  siiinsliine  during  the  j'ear  was  i3oi  'o  hours  ;  the  corresponding  aggregate  period  during  which  th 

c  Sun 

w;ia  al  ove  th 

0  luirizou  was  44.54-0  hours;  the  mean  proportion  for  llie  year  (constant  .sunshine  =1)  was  therefore  o'292. 
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>;<:i'9' 
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AT  THE  Royal  Onsi;uvATouv,  GnEK.vwicrr,  in  the  Year  ISSl. 


(Ixi) 


(I.) — Ivoading  of  ;x  Tlicrinoraotcr  whose  bulb  is  sunk  to  the  depth  of  25-6  feet  (24  French  feet)  below  the  surface  of  the  soil,  at  Noun 

on  every  Day  of  the  Year. 


I88I. 

Days  of 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

the  Month. 

a 

^ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

52  -OI 

5i  -26 

5o"37 

49  "44 

48-87 

48-66 

48-92 

49-68 

50-72 

5 1  -64 

52  -17 

52  -28 

2 

02  -CI 

5i  -25 

5o-35 

49-42 

48-85 

48-67 

48-94 

49-72 

50-75 

51-67 

52-18 

52  -oo 

3 

01  -98 

5i  -24 

5o  -30 

49-38 

48-85 

48-67 

48-97 

49-75 

50-78 

5i  -67 

52  -22 

52  -28 

4 

5i  -96 

5l  -22 

50-27 

49-36 

48-83 

48-67 

48  -98 

49-78 

5o-82 

5i  -70 

52  -26 

02  -26 

5 

01  -93 

5i  -18 

50-26 

49  -35 

48-82 

48-66 

49-01 

49-82 

5o-85 

51-71 

52  -28 

52  -27 

6 

5i  -92 

5i  -15 

5o-23 

49 -31 

48-82 

48-66 

49  -02 

49-83 

50-90 

5i  -73 

52  -27 

52  -26 

7 

3i  -87 

5i  -11 

00  -iq 

49-26 

48-82 

48-65 

49 -°4 

49  -86 

5o  -92 

5i  -76 

52  -27 

02  -24 

8 

5i  -So 

.51-11 

5o  -15 

49-27 

48  -80 

48-66 

49  -06 

49-9° 

5o  -96 

5i-77 

52  -27 

52  -23 

q 

5i  -83 

5 1  -07 

5o  "lo 

49-26 

48-78 

48-66 

49-07 

49-92 

5 1  -00 

5i  -80 

52  -27 

02  -21 

10 

5i  -80 

01  -03 

5o  -08 

49-25 

48-77 

48-68 

49  -10 

49-96 

5i  -02 

5i  -83 

52-31 

52  -17 

1 1 

5i  -77 

5 1  -00 

5o-o3 

49-23 

48-76 

48-68 

49-14 

5o  -oo 

5 1  -o5 

01  -87 

52-32 

52  -23 

12 

5 1  -74 

50-97 

00  -oo 

49 -20 

48-75 

48  -7° 

49-15 

5o  -02 

5 1  -09 

5i  -88 

52-32 

02  -18 

i3 

5I-7I 

5o-94 

49 '96 

49-18 

48-74 

48-70 

49-17 

5o  -oo 

01  -12 

5i  -90 

52  -34 

52-17 

>4 

5i  -68 

00 -qi 

49'9>5 

49-'7 

48-73 

48-72 

49-20 

00  -oS 

01  -17 

5i  -93 

52  -32 

52-i8 

ID 

5i  -65 

50-87 

49 '89 

49-10 

48-73 

48-77 

49-23 

00-12 

5i  -17 

5 1  -93 

52  -32 

52-17 

16 

5 1  -63 

5o  -84 

49-87 

49-12 

48-71 

48-74 

49-25 

5o  -16 

5i  -22 

5i  -93 

52  -33 

52  -17 

17 

5i  -62 

5o-8i 

49-84 

49-12 

48-72 

48-74 

49-27 

00-19 

5i  -26 

01  -97 

52  '33 

52  -16 

18 

5i  -60 

So -77 

49  -83 

49-10 

48-70 

48-75 

49-32 

5o  -23 

5i  -3o 

5 1  -99 

52-31 

52  -14 

'9 

01  -56 

5o  -75 

49-78 

49-07 

48-70 

48-70 

49-33 

5o  -27 

5 1  -32 

52  -00 

52  -33 

52  -13 

20 

5i  -Si 

50-71 

49-75 

49-04 

48-70 

48-76 

49-34 

5o-3o 

5i  -36 

52  -o3 

52-34 

02  -12 

21 

01  -40 

So  -65 

49-71 

49-02 

48-69 

48-77 

49-36 

00  -04 

5i  -37 

52  -04 

52  -33 

52  -I  1 

22 

01  -42 

50-64 

49  -68 

49-00 

48-68 

48-79 

49-38 

00 -38 

5 1  -40 

52 -o5 

52-33 

52  -08 

23 

5 1  -43 

5o  -60 

49-67 

49-00 

48-69 

48-79 

49-42 

50-42 

5i  -45 

52  -07 

52-32 

52  -07 

24 

5i  -39 

5o  -56 

49-64 

48  -98 

48-67 

48  -82 

49-46 

50-44 

5 1  -46 

52  -09 

52-33 

52  -06 

20 

5i  -37 

5o  -54 

49  -60 

48-97 

48-67 

48-83 

49-47 

5o  -48 

01  -49 

52  -10 

52  -33 

52  -06 

26 

5i  -37 

50-49 

49-07 

48  'qS 

48  -66 

48  -84 

49  -5o 

5o  -52 

5i  -01 

52  -12 

52  -3o 

52  -06 

27 

01  -37 

00  -44 

49  -55 

48-93 

48-66 

48-86 

49-02 

5o  -55 

01  -04 

52  -12 

52  -3o 

52  -o5 

28 

5 1  -35 

5o  "40 

49 --34 

48-92 

48-66 

48-87 

49  -56 

5o  -59 

01  -07 

52  -13 

52  -32 

52  -03 

29 

5 1  -34 

49  -5o 

48-92 

48-66 

48-88 

49-58 

5o-62 

5i  -57 

02  -14 

02  -29 

52  -02 

3o 

5 1  -32 

49-47 

48  -qo 

48-66 

48  -92 

49-61 

5o-66 

5i  -60 

52  -16 

52-28 

52  -00 

3i 

5 1  -31 

49-40 

48-66 

49-64 

5o-68 

52-15 

5i  -98 

Means . 

5 1  -64 

5o-88 

49-89 

49-14 

48-74 

48-74 

49-26 

5o  -17 

5i  -19 

5i  -93 

52  -30 

52  -lo 

The  mea 

1  of  the  U 

reive  mon 

thly  value 

s  is  5o°-5o 

(II.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  12-8  feet  (12  French  feet)  below  the  surface  of  the  soil,  at  Noon 

on  every  Day  of  the  Year. 


I88I. 

Days  of 
the  Month. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

0 

0 

° 

0 

0 

° 

0 

0 

0 

0 

0 

0 

I 

2 

3 

T 

5 

00-10 
5o  -o5 
49-98 
49-90 
49-83 

47-77 
47-69 
47-09 

47-49 

47-38 

46-12 
46  -10 

46-10 

46-08 
46-04 

45-98 
40-98 
45-98 
45-98 
45-99 

46-58 
46  -60 
46  -63 
46-68 
46-71 

48  -43 
48-54 
48-61 
48-70 
48-79 

5i  -32 
5 1  -40 
5 1  -5o 
5i  -63 
5i  -72 

54-40 
54-49 
54-59 
54-69 

54-78 

55-80 
55-80 
55-81 
55-83 
55-87 

55  -70 
55  -71 
55-70 
55  -67 
55  -60 

54-28 
54  -22 
54-14 
04-16 
54-09 

52  -00 

52  -49 
52  -46 
52  ■3S 
52  -36 

6 
7 
8 

49  -80 
49-73 
49-67 

47-24 

47-19 

47 -lo 

46-00 

45-91 
45-81 

45-97 
45  -98 
45-98 

46-76 
46-80 
46-86 

48-84 
48-95 
49-04 

5i  -72 
5i  -80 
5i  -90 

54-77 
54-86 
64-93 

55  '90 
55  -87 
55  -89 

55  -61 
55-62 
55  -59 

53  -97 
53-88 

53-78 

52  -31 
52  -23 

52*10 

(Isii) 


Earth  TEMri:i!ATaRE, 


(II.) Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  i2-8  feet  (12  French  feet)  below  the  surface  of  the  soil,  at  Noon 

on  every  Day  of  the  Year — conchtded. 


I8SI. 

Days  of 

Janiiarv. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

the  Montli. 

d 

0 

c 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

C/ 

49-61 

47-00 

4''  79 

46  -00 

46-88 

49-18 

52  -00 

54-92 

55  -90 

55  -56 

53  -6q 

52  -12 

10 

49-02 

46-97 

45-75 

40-97 

46  -9 1 

49-29 

02  -1  1 

00  -oo 

5o  -85 

55  -57 

53-62 

52  -06 

1  I 

+'■)  "47 

46-86 

45-70 

46  -00 

46-97 

49-40 

02  -30 

55  -08 

55-84 

55-59 

53-53 

5i  -99 

12 

49  •41 

46-80 

40  -66 

45-98 

47  -o3 

49-52 

52  -35 

55  -09 

55-85 

55-54 

53  -47 

5 1  -98 

l3 

49-34 

46-78 

45-67 

46  -00 

47-09 

49  -65 

32-47 

55  -i3 

55-87 

55-49 

53  -3g 

5i  -87 

H 

49-28 

46-71 

45  -62 

46  -oo 

47-13 

49  77 

52-58 

55  -20 

55-88 

50-47 

53  -29 

5 1  -84 

1 5 

49  '21 

46-68 

45  -61 

46  -00 

47-19 

49-88 

02-71 

00  -29 

55-81 

55  -39 

53-21 

5i  -78 

16 

49-18 

46-63 

45-63 

46  -00 

47-25 

49-97 

52-79 

55  -36 

55  "83 

55  -3o 

53-16 

5i  -70 

17 

49-10 

46  -56 

45-64 

46  -oj 

47-32 

5o  -o5 

52-83 

00  -40 

55-88 

55  -3o 

53-10 

5 1  -63 

18 

49  "OI 

46-54 

45-68 

46  -06 

47-38 

5o  -12 

52  -99 

55  -40 

55 -89 

55  -26 

53  -00 

5i-56 

IQ 

48-93 

46  -00 

45-69 

46  -08 

47-40 

5o  -21 

53  -09 

55  "50 

55-86 

55  -20 

53  -00 

5 1  -48 

20 

48-33 

46-49 

4.)  -70 

46-09 

47-50 

5o  -3o 

53  -10 

55  -54 

55-87 

55-18 

02  -99 

5 1  -37 

21 

48-70 

46-42 

45-70 

46  -1 1 

47  --^9 

5o  -3q 

53-20 

55  -58 

55-81 

55-10 

52  -93 

5i  -27 

22 

48  -70 

46-42 

40-72 

46-17 

47-66 

50-48 

53-29 

55  -64 

50-77 

55  -02 

52  -90 

01  -14 

20 

48-63 

46-36 

45-78 

46  -22 

47  77 

5o  -54 

53-42 

55  -69 

55-77 

54-99 

52  -86 

5i  -06 

24 

48-54 

46-34 

45-79 

46  -26 

47-81 

5o  -67 

53-57 

55-67 

50-79 

54-90 

52-82 

5o  -g8 

20 

48-43 

46  -3o 

45  -80 

46  -3  I 

47-89 

50-70 

53-64 

55  -70 

55-78 

54-83 

02  -79 

5o  -92 

26 

48-36 

46  -22 

45  -83 

46  -36 

47-95 

50-83 

53  -76 

55-74 

55-78 

54-77 

52-71 

5o-87 

27 

48  -30 

46  -20 

45  -84 

46-40 

48-03 

5o-88 

53-85 

55  -73 

55  -73 

54-68 

52  -68 

50-78 

28 

48  -19 

46-13 

40-90 

46-44 

48  -10 

5 1  -00 

54  -00 

55  -76 

55-71 

54  -61 

52-66 

50-70 

2q 

48  -09 

40  -90 

46-49 

48-18 

5i  -19 

54-10 

55-79 

55  -72 

54-51 

52-57 

5o  -64 

3o 

47 '99 

40-92 

46  -04 

48-26 

5i  -22 

54-ig 

55  -81 

55  -71 

54-43 

52  -52 

50-52 

3l 

47*89 

45-96 

48-34 

54  -29 

55  -76 

54  'oo 

00-47 

Means  . 

49 '09 

46-80 

45-82 

46  -I  I 

47-33 

49-84 

52  -76 

55  -27 

55-82 

55  -23 

53  -3i 

5i  -60 

The  meai 

1  of  the  t^v 

elve  mont 

illy  values 

is  5o°-75. 

(HI.)- 


-Reading  of  a  Thermometer  wliosc  bulb  is  sunk  to  the  depth  of  6-4  feet  (6  French  feet)  below  tlic  surface  of  the  soil,  at  Noon 

on  every  Day  of  the  Year. 


i8Si. 

Days  of 

January. 

February. 

March. 

April. 

l\ray. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

the  Month. 

H 

„ 

„ 

0 

0 

0 

0 

0 

" 

0 

0 

0 

0 

, 

47-60 

43  -48* 

43-61 

45  -22 

47-68 

52-44 

56  -5o 

60 -33 

59  -40 

57-97 

53-03 

5 1  -68 

?. 

47  -6o- 

43  -46* 

43  -50 

45-19 

47-74 

52  -64 

56-58 

60 -32 

5g  -35 

57-87 

52  -83 

5i  -57 

3 

47 -51 

43-45» 

43  -43* 

45-18 

47-86 

52-84 

56-70 

60 -3o 

59-28 

57-79 

52  -60 

5i  -44 

4 

47-40 

43-47* 

43  -38* 

45-19 

48  -oo 

53-10 

56  -90 

60  -30 

59  -20 

57  -62 

52-43 

5i  -3o 

0 

47  •■^> 

43-51* 

43  -36* 

45  -20 

48-13 

53 -3 1 

57  -10 

60  -34 

59  -10 

57-47 

52  -20 

5i  -22 

6 

47  --5° 

43  -6 1 

43  -35* 

45  -23 

48-23 

53-67 

57  -19 

60  -26 

59  -01 

57-37 

52  -01 

5i  -10 

7 

47-20 

4-3-79 

43  -37* 

45-27 

48  -3o 

53-83 

57-41 

60 -36 

58  -qo 

57-24 

5i  -94 

5o  -98 

8 

47-11 

43  -89 

43  -42* 

45  -3o 

48-41 

54*06 

07-73 

60-46 

58-83 

57  -02 

5 1  -95 

5o-8o 

0 

47-00 

43-92 

43  -53* 

45  -35 

48-58 

54  -20 

07-98 

60  -42 

58 -80 

56-83 

02  -00 

5o-68 

10 

46-91 

43-92 

43  -66* 

45-41 

48-76 

54-27 

58-12 

60 -So 

58-70 

56-58 

52  -06 

5o  -53 

1 1 

46-76 

43-90 

43-80 

45  -48 

48-97 

54-29 

58  -26 

60-59 

58-67 

56-56 

52  -10 

5o  -3q 

12 

A6-61 

44-00 

44-02 

45-57 

49-20 

54-29 

58-31 

60 -52 

53-64 

56-32 

52  -i3 

5o  -20 

1 3 

46-47 

44-09 

44-27 

40  -70 

49-37 

54  -35 

58-38 

60  "57 

58 -60 

56-12 

02  -20 

5o  -00 

•4 

46-32 

44-14 

44  -50 

45-87 

49-44 

54-27 

58 -5o 

60 -53 

58  -57 

56 -01 

52  -21 

49  -80 

i5 

46 -IQ 

44-11 

44-70 

46  -01 

49-58 

54  -35 

58-71 

60 -5o 

58-41 

55-83 

52  -27 

49-61 

vnit"il  *  indiciites  that  the  reartinfj  was  estiniati'tl.  in  consequence  of  the  fluiil  havinjr  Rone  out  of  range  of  the  scab' 


AT  THE  Royal  Obseuvatory,  Greenwich,  in  the  Year  1881. 


(Ixiii) 


(III.) — Reading  of  a  'I'lu'rinometer  whoso  bulb  is  sunk  to  the  depth  of  6"4  feet  (6  French  feet)  below  the  surface  of  the  soil,  at  Noon 

on  every  Day  of  the  Year — concluded. 


iSSi. 

Days  of 

Jantmrv. 

Fcbruarv. 

.Maich. 

April. 

Mav. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

the  Jlontli 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

i6 

46  -oo 

44-03 

44-83 

46  -2  1 

49-72 

54-45 

58-84 

60  -40 

58-38 

55  -70 

52-32 

49  "41 

«7 

40-80 

43  -96 

45  -00 

46  -45 

49  "92 

54-55 

Sg  -oo 

60-27 

58  -40 

55  -64 

52-33 

49-22 

i8 

45-60 

43-96 

45  -lo 

46-67 

00  -09 

54-67 

59-33 

60-18 

58-33 

55-49 

52-37 

48-84 

>9 

45-35 

43-96 

45-19 

46-87 

5o  -20 

54-83 

59-59 

60-12 

58-22 

55  -26 

52  -40 

48-68 

20 

45-10 

44  -00 

40  -23 

47-00 

5o  -3i 

55-01 

59-68 

60  -og 

58-18 

55-01 

52  -40 

48-04 

21 

45  -oo 

44-00 

45  -32 

47-23 

So  -46 

55-18 

59-92 

60-02 

58-12 

54-78 

52-32 

48-42 

22 

4+79 

4+ -01 

45-41 

47-38 

5o  -54 

55-31 

60  -lo 

60  -01 

58-09 

54-58 

52  -26 

48-36 

23 

44-58 

44-01 

45  -53 

47-43 

50-68 

55  -50 

60 -3o 

59  -95 

58-12 

54-29 

52  -20 

48-30 

24 

44  -42 

43-97 

40-07 

47-43 

5o-8o 

55-69 

60  -46 

59-84 

58 -ig 

53-95 

52  -19 

48  -20 

25 

44-24 

43-88 

40  -53 

47-45 

50-98 

55-79 

60  -46 

59-80 

58-19 

53-88 

52-14 

48-10 

26 

44  '09 

43  -80 

40-51 

47-43 

5i  -12 

55-98 

60 -5o 

59-79 

58  -i5 

53-82 

52  -06 

47-92 

27 

40-92 

43-70 

45  -So 

47-48 

5i  -36 

56  -og 

60  -44 

59-70 

58  -lo 

53-72 

5i  -83 

4773 

28 

43  -80     j 

43-66 

40 -48 

47-51 

5 1  -59 

56  -ig 

60  "OO 

59-64 

58 -lo 

53-67 

5i  -81 

47 '37 

29 

43  -66 

45-41 

47  "jS 

5i  -80 

56 -3o 

60-47 

5g  -60 

58 -og 

53  -5 1 

51-78 

47-47 

3o 

43  -S;*  1 

45-33 

47-62 

52  -o5 

56  -40 

60  -39 

5g-59 

58 -o3 

53  -40 

5i  -72 

47-40 

3i 

43-51* 

45-28 

52  -28 

60  -3i 

59-44 

53  -20 

47-32 

Means. 

45  77 

43-85 

44-35 

46  -3o 

49-75 

54-60 

58-86 

60 -i5 

58-54 

55-63 

52  -20 

49 '44 

The  mea 

n  of  the  t\ 

velve  mon 

thly  value 

s  is  oi°'64 

The  symbol  *  indicates  that  the  reading  was  estimated,  in  consequence  of  the  fluid  having  gone  out  of  range  of  the  scale 


(IV.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  3-2  feet  (3  French  feet)  below  the  surface  of  the  soil,  at  Noon 

on  every  Day  of  the  Year. 


I88I. 

Days  of 
the  Month. 

January. 

February. 

Jlarch. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

43-86 

38-90 

39-50 

42  -62 

4778 

55-87 

59  -65 

62-88 

5g  -93 

57-42 

48-45 

48-52 

2 

43-41 

39-20 

3g  -20 

42-78 

48-07 

56  -52 

60-19 

62  -71 

59  -60 

07-17 

47-83 

48  -40 

3 

43-38 

39-44 

38 -g8 

43 -03 

48-30 

57 -ig 

60-82 

62  -80 

5g-27 

56-83 

47-48 

48-24 

4 

43-42 

40-11 

38  -90 

43-20 

48-41 

57-88 

61-32 

62  -92 

5g  -09 

56 -5o 

47-50 

48-16 

5 

43-32 

4079 

39  -06 

43-21 

48-02 

58  -30 

62  -07 

63-30 

58  -90 

56 -20 

48  -09 

47-83 

6 

43  -3o 

41  -09 

3q-85 

43-25 

48-46 

58  -38 

62-67 

63  -53 

58-82 

55  -70 

48-83 

47  -7'-: 

7 

43  -09 

41  -02 

40-93 

43-45 

49-13 

57-93 

63  -1 1 

6i  -90 

58-86 

55  -16 

49-50 

47-49 

8 

42  -69 

40  -61 

41  -92 

43  -60 

49  -80 

57-27 

62-68 

63-97 

09  -04 

54-75 

49-68 

47-49 

9 

42  -3o 

40  -66 

42-40 

43-80 

00  -oo 

56  -60 

62-22 

63-80 

59  -09 

54-41 

49  "97 

47  -lo 

10 

42-12 

40  -go 

42-69 

44-10 

5o  -58 

56 -iS 

61  -80 

63  -59 

59  -00 

04  -10 

00  -1 1 

46-58 

II 

41  -86 

41  -29 

43-19 

44-01 

5o-66 

55-87 

61  -81 

63 -3 1 

58-88 

53-88 

00  -21 

46  -02 

12 

41  -65 

41  -40 

43-73 

44-93 

5o  -60 

55-88 

62  -10 

62  -qo 

58 -60 

53-90 

50-49 

40-04 

i3 

41  -28 

41  -07 

44-08 

45  -5o 

50-69 

56  -20 

62  -59 

62  -62 

58  -45 

53  -90 

00-79 

40  -20 

14 

40  -85 

40  -61 

44-12 

46  -09 

5 1  -00 

56-61 

63  -10 

62  -oq 

58-42 

53-81 

00  -90 

44  -89 

i5 

40  -00 

40  -40 

44-13 

46  -60 

01  -00 

57-00 

63-72 

61  -68 

58  -3i 

53-80 

5i  -02 

44-00 

16 

40  -09 

40  43 

44'io 

47  -05 

5i  -79 

57  -3o 

64-40 

61  -40 

58  -26 

53-37 

5i  -oi 

44-45 

17 

39  -62 

40-47 

44-02 

47  H' 

5i  -83 

07-70 

64-91 

61   -+2 

5S  -04 

52  -70 

00  -90 

44-48 

18 

39-22 

40  -oo 

44-03 

4770 

01  -60 

58  -08 

60-42 

61  -3o 

37  "94 

5i  -g3 

00  -80 

44-36 

«9 

38  -78 

4077 

44-10 

48  -04 

5i  -65 

58 -3o 

65  -73 

61  -48 

58-IO 

5 1  -49 

5o  -4? 

44 --Sg 

20 

38-58 

41  -oo 

44-40 

47-98 

5i  -81 

58-47 

65-80 

61  -39 

58  -40 

01  -20 

00  -21 

4+ -33 

(Ixiv) 


Eaimii  Tempkuature, 


(IV.) — Reading  of  a  TlieniionietL'i-  whose  bulb  is  sunk  to  the  depth  of  3"  2  feet  (3  French  feot)  Ijolow  the  surface  of  tlie  soil,  at  Noon 

on  every  Day  of  the  Year — concluded. 


iSSi. 

Days  of 

1 

the  Jlonth. 

JauiKiry. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

,1 

0 

0 

:. 

c 

0 

0 

0 

0 

0 

0 

0 

2  1 

38-38 

+0-95 

44  "5+ 

47-55 

52  *o3 

58-72 

65-89 

61  -18 

58  -53 

5i  -00 

5o  -oq 

4+''9 

22 

38  -29 

4°  77 

44  'OO 

47-01 

52  -20 

Sg  -10 

65-49 

61  -14 

58  -70 

00  -96 

5o-i3 

44  -00 

2  3 

38  "10 

40-37 

44  -06 

46-72 

52-60 

5q-37 

65  -i3 

60  -90 

58-53 

00-74 

00-22 

43-61 

24 

37  -So 

40-10 

43  -60 

46-55 

53-11 

59  -53 

64-68 

60-80 

58-4! 

5o-8q 

5o-i3 

43-10 

2  J 

ij  -80 

39  -90 

43  "60 

46-68 

53-70 

59-54 

64  -34 

60  -71 

58-41 

5 1  -o3 

49 '96 

42  -60 

26 

3779 

3979 

43  -So 

46-92 

54  -20 

5g  -64 

64  -02 

60  -09 

58  -55 

5o  -93 

49 -gS 

42  -22 

27 

3770 

3q-72 

43-10 

47  -06 

54-53 

59-39 

63-70 

60  -60 

58 -5o 

5o  -61 

49-72 

42-34 

28 

37  -60 

09  -66 

42  -79 

47-02 

54-82 

59  -35 

63-58 

60 -5 1 

58-28 

5o  -io 

49  -59 

4274 

2q 

37  -52 

42-6. 

47-05 

55  -lo 

59-27 

63  -oq 

60 -3 1 

57-98 

49  "99 

49-31 

43  -08 

3o 

37  -60 

42  •61 

47 -30 

55-33 

59-34 

62  -98 

60-20 

57-70 

49-69 

48 '9+ 

!    43-20 

3i 

38-37 

42  -60 

55  -40 

63  -oo 

60  -o5 

49  -08 

!     43  -32 

Jleaus. 

40  'ii 

40-43 

42  -61 

40  -62 

5 1  -46 

57-89 

63  -29 

61  -94 

08-62 

53  -02 

49  74 

j    40-16 

1 

The  meai 

1  of  the  t^^ 

elve  montlily  values 

is  5o^'  84. 

(V.) — Ucadinj;  of  a  Thermometer  whose  bulb  i.s  sunk  to  the  depth  of  i  inch  below  the  surface  of  the  soil,  at  Noon  on  every  Day 

of  the  Year. 


1881. 

Days  of 

January. 

February. 

Jlarch. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

the  Month. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

3-  '4 

37  -0 

34-0 

41-8 

5o  -2 

62-1 

66-0 

61  -3 

56-3 

53-5 

39-2 

45-4 

2 

40 -S 

3S  -q 

34-8 

43-2 

5i  -0 

63  -7 

65-1 

63 -o 

56-1 

53  -0 

40-9 

46  -0 

3 

41  -.) 

44-2 

35  -6 

40-9 

48-3 

64  -0 

66-4 

68  -5 

56  -3 

53  -2 

41  -9 

45  -3 

4 

40  -0 

44-0 

38  -2 

41  -1 

48 -3 

65-2 

69-8 

65-1 

56-1 

53-0 

5o-2 

43-1 

■' 

40  -6 

42-0 

43  '0 

41  -4 

02  -o 

63  -0 

72-0 

67-3 

j%  -0 

49  '3 

52  -2 

45-8 

6 

3q  -0 

37  -4 

40-7 

43  'O 

54-7 

56  -3 

68 -o 

66-0 

58  -1 

49  •■ 

52  -0 

43  -5 

7 

37 -y 

36  -0 

48-3 

44-2 

54  -o 

04  -0 

61  -9 

65-1 

58  -3 

5o  -9 

49-2 

40  -3 

8 

36-1 

42  -0 

45  -0 

44  "o 

54  -0 

53  -5 

62-7 

66-0 

07-9 

5o-o 

53-6 

42-2 

9 

37-5 

41  -o 

40-1 

40-1 

53  -2 

53  -0 

6.-7 

61  -9 

b'A  -6 

48-6 

49  ■! 

41  -0 

10 

37-4 

44-0 

47-6 

46  -0 

01  -0 

.04-0 

62  -9 

62-2 

57-1 

48-2 

5 1  -0 

38-8 

I  1 

36-3 

3q-l 

47-5 

49-1 

49  "2 

55-0 

65-8 

61  -2 

56  -o 

53  "7 

5i  -8 

37-8 

12 

iZ  -5 

37-0 

46  -o 

49-5 

52  -8 

59-0 

67-9 

60-0 

57-0 

52-0 

52-7 

3q  -0 

1 3 

00  -0 

36  -2 

44-3 

5 1  -3 

54-3 

5g-8 

67-2 

58-2 

56  -8 

5o-i 

52-3 

37-8 

'4 

3i  -2 

38 -0 

44-0 

5i  -8 

55  -4 

59-3 

68-7 

58-4 

57  -3 

53-0 

5i-4 

38-2 

10 

29  -0 

33  -9 

42-3 

01  -0 

56  -2 

61  -I 

727 

Sg  -3 

56  -0 

48  -3 

JO  -I 

40-5 

16 

2q-5 

38-2 

42-2 

5o  -7 

02  -8 

62-7 

72-3 

61  -4 

04  -2 

43-2 

5o  -0 

40  -3 

17 

28  -4 

37  -5 

43  -0 

00  -q 

53-0 

63-3 

70-4 

61  -0 

57-1 

43-9 

00  -2 

43-0 

18 

2q  -0* 

40-4 

44-3 

02  -6 

54-2 

61  -3 

71  -7 

5q-q 

59  -0 

41  -0 

45  -0 

42  -1 

>9 

28-5* 

38-8 

46  -0 

46  -0 

54  -0 

61  -0 

72-6 

61  -o 

60  -0 

45  -6 

48-3 

40-2 

20 

28-0* 

397 

46-2 

44  ■' 

54-3 

62  -3 

68 -o 

58  -9 

59-8 

46-8 

49-1 

40-9 

21 

2q  -o* 

36 -0 

43  -0 

43  -0 

53  -q 

63-2 

65  -0 

60-8 

60-1 

47-2 

49 '9 

40-1 

22 

3o-o* 

35  -7 

3g  -.5 

43-8 

56-3 

62  -9 

64-6 

09-6 

56-4 

47-9 

5o  -9 

36-8 

23 

32  -0 

35  -7 

40  -8 

45  -0 

58 -0 

62  -4 

64-7 

61-7 

57  -0 

49  "4 

49-2 

35  -2 

24 

3o-6 

35  -5 

44  'o 

47  'o 

58 -0 

63-0 

66-0 

60  -0 

58  -7 

49-0 

48-3 

34-8 

25 

30-4 

36-7 

41  -0 

00  -0 

60 -o 

62-1 

63 -0 

59-6 

60  -0 

47  "0 

5o  -3 

35  -5 

The  symbol  •  indicates  that  the  reading  was  estimated. 


AT  TiiK  Royal  Observatohy,  Greenwich,  in  the  Year  ISSl. 


(Ixv) 


( V.) — Rciidiug  of  ;i  Tlu'i'moiiU'tor  whose  bulb  is  sunk  to  the  depth  of  i  inch  below  tho  surface  of  the  soil,  at  Noon  on  every  Day 

of  the  Year — conchuled. 


I88I. 

Days  of 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

tho  Month. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-. 

0 

0 

26 

29-0 

36-5 

38-7 

47-6 

5q  '3 

60 -3 

63-1 

61  -o 

58 -o 

46-5 

46  -2 

40-8 

27 

32-8 

36-3 

38-3 

47-' 

59-9 

61  -2 

62-1 

58 -q 

55*9 

44*9 

46  -5 

41  -8 

28 

32  -4 

35-0 

38-9 

48-3 

60  "O 

60 -I 

60  'O 

57  -3 

54-5. 

44-8 

47-2 

40  •6 

2q 

07  "5 

39  -8 

00-2 

5q  "o 

61  -2 

63-6 

59-6 

54  •! 

43-9 

44-0 

42-0 

3o 

40  "o 

097 

52  "0 

58 -o 

62-6 

64  "O 

60 -o 

54  "O 

41  7 

44  "8 

41  -8 

01 

39-0 

40-8 

59-8 

62-1 

57  '3 

38-8 

+  1-8 

Means. 

34-1 

38  -5 

42-2 

467 

5+7 

60  '4 

66-2 

61  -3 

57-2 

48  -0 

48-6 

40-9 

The  mean  of  the  twelve  monthly  values 

is  49° 'go. 

(VI.) — Reading  of  a  Thermometer  within  the  ease  covering  the  deep-sunk  Thermometers,  whose  bulb  is  placed  on  a  level  with 

their  scales,  at  Noon  on  every  Day  of  the  Year. 


I88I. 

Days  of 

January. 

February. 

March. 

April. 

Mav. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

tlic  Jlonth 

A 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

38-5 

35  "4 

36-3 

48  -8 

54-8 

74-5 

78  -o 

67-8 

56-3 

59  '2 

37-8 

45  -8 

2 

42-8 

43  '5 

39  "5 

47-8 

57-4 

74-3 

74 '9 

697 

57-1 

58-1 

41  '3 

517 

3 

41  -4 

5o-6 

38  -8 

42-2 

49  "2 

73-2 

77-0 

'^9 '9 

56-1 

59-8 

44-5 

48-6 

4 

40  '6 

48-9 

42  "5 

45  "3 

53  -o 

77-4 

81  -g 

73  "O 

58 -o 

54-5 

58-6 

427 

0 

41  -I 

42-6 

5i  -8 

40-2 

61  -2 

63-8 

85-4 

79-8 

61  -5 

47-3 

5g-9 

47-8 

6 

40-4 

377 

52  '3 

47-3 

64-0 

54-5 

67  -0 

68-4 

62-3 

5i  '0 

54-3 

46-6 

7 

3q-8 

35-0 

56-0 

48-9 

63-2 

52-5 

60  '4 

70  -3 

60 -I 

52-8 

53-8 

45  -o 

8 

34-9 

47-6 

47-4 

5i  -2 

61  '4 

56  '0 

63  7 

71-8 

61  -o 

47-2 

5 1  -o 

43-8 

9 

37-2 

43-5 

507 

o3-o 

56-9 

55-2 

67  -o 

61  -6 

61  -5 

48-3 

5i  -2 

39-8 

10 

34-0 

49  "o 

57-5 

56-3 

02  -o 

57-1 

67-6 

63  -2 

57  '0 

52  "2 

55-8 

337 

II 

.33-2 

36  -5 

52  -o 

58  -g 

54-0 

63-0 

74  "o 

65  'o 

54 '9 

60 -2 

55  '5 

io  "3 

12 

3o  -6 

38-5 

48-0 

55  "2 

63-4 

66-3 

73  "9 

57-8 

58-1 

56-2 

56-8 

38-5 

|3 

00  -3 

39  -I 

+5-2 

63-3 

66-8 

67-2 

75-8 

57-8 

60  ■% 

5i-4 

57-8 

35  '5 

14 

247 

397 

49  "o 

597 

64-0 

65-8 

79-1 

60  '0 

62  -g 

55-1 

52-1 

41-5 

13 

20  -0 

40-1 

48-2 

58-5 

63-4 

71-0 

87-3 

63-5 

55  'o 

48-6 

53  -2 

41  7 

16 

22 -e 

41  -3 

49  "4 

58 -o 

52  -5 

70-9 

8i  -8 

66-2 

57-2 

44-0 

53-6 

42  -0 

17 

20 -o 

38-8 

48-3 

61  -6 

59  -I 

68-3 

75-3 

63-3 

65-8 

53-1 

52-8 

46-5 

18 

28-5 

44-6 

52  -0 

61  -6 

58 -o 

62  '9 

83 -q 

61  -8 

67-6 

53-2 

45  -o 

41-8 

>9 

26  -o 

37  '5 

53 -o 

41  -8 

60  '2 

67-4 

83-5 

65  -I 

647 

5o-8 

52-8 

42  7 

20 

21  -8 

38-3 

5i  -5 

41-3 

62-1 

687 

66-4 

65 -o 

66 -g 

52-6 

54-9 

41   -2 

21 

27-6 

34-2 

43-5 

44-6 

63-3 

68 -o 

67-8 

64-8 

62-2 

48 -g 

5i  7 

407 

22 

22  -0 

337 

35  '4 

46-9 

67-6 

68-4 

63-2 

66 -Q 

56  '4 

48-4 

52-8 

34  '3 

23 

33-0 

35-4 

47 -o 

5l  "2 

69  -o 

69  -o 

68-1 

68 -o 

58-3 

5o-5 

53  "4 

3i  '5 

24 

27  "6 

37-0 

47-3 

53 -o 

66-5 

71  -9 

70-0 

62-2 

64-4 

48-3 

52  -o 

35  '2 

20 

27-5 

37-8 

42 '9 

56  '4 

70-9 

63-6 

66-5 

62-1 

65  7 

47-3 

5i  7 

36  7 

26 

23  '9 

09  "O 

40-2 

52  'O 

64-2 

66-2 

67-2 

66-6 

63-4 

47-8 

47-3 

44-8 

27 

41-3 

C,J  -0 

42-1 

52-3 

63  -3 

63-4 

627 

6.-g 

57-2 

44  "0 

47-1 

42  "4 

28 

38  -2 

34-0 

44  7 

56  '4 

63 -o 

64-3 

68-8 

62  -o 

587 

46-8 

5i  -8 

40-0 

29 

47 'o 

40-8 

58-1 

62-4 

68-0 

69  -2 

61  -8 

59  -0 

41  -6 

40-1 

44  7 

3o 

46  -2 

44-9 

60 -6 

68-2 

70-2 

65-2 

65  -o 

09  "2 

41  7 

46-4 

43  -3 

3i 

45-8 

45-6 

71  -g 

63-5 

56-5 

35  '3 

43  -6 

Means  . 

33-4 

39-9 

467 

52  -6 

6f5 

66-1 

72-2 

65-1 

60 -3 

5o  -2 

5. -4 

41  -5 

The  mear 

1  of  tho  tw 

elve  mont 

ily  values 

is  53- -41. 

Greexwicii  ]\Iagxetical  and  Metf.oroi.ogical  Observations,  1881. 


(Ixvi) 


Changes  ok  the  Direction  of  the  Wind, 


Abstkact  of  the  Ch.vngf.s  of  the  Direction  of  the  Wind,  as  derived  from  the  Records  of  Osleu's  Anemometer. 

Direction  of  the 

Times 

Monthly  Excess 

i    Direction  of  the 

Times                      Monthly  Excess] 

Wind. 

of  Shifts     Amount 

of  Motion. 

Wind. 

Apparent 

of  Shifts     Amount 

of  Motion. 

iSSi, 

Apparent 

A  t 

of  the            of 

I 

At       1 

of  the            of 

Mouth. 

''                At 
begmmng    ^^^^^ 

Motion. 

Recording    Motion. 

Direct.  1^"'™- 

Month.       ,  ..„„;„„'      At 
begmmng,    ^^^  ^j 

Motion. 

Recording  Motion. !  Direct    Ketro-| 

Moth,  j   ^'-"'■ 

Pencil.      1 

t 

grade. 

Momh.  '  ^'o"*"- 

Pencil.      !               1 

graae. 

0 

d       h       m 

0 

0 

0 

0 

d      h      m 

0 

0 

January  .  . 

w.s.w. 

W.S.W. 

o 

17.     0.      0 
2  1.      0.      0 

—  36o 

—  36o 

June 

S.E. 

S.S.E 

-337i 

1.    2.55 
3.    0.    0 

—  36o 
+   36o 

23.21.     0 

+   060 

0 

3.21.    5 

+   060 

25.  21.     0 

+   360 

II.    0.    0 

-   720 

27.      0.      0 

+  36o 

II.    8.    0 

+  36o 

27.  21.  10 

-  36o 

14.    2.45 
i5.    0.    0 

+  36o 
+  36o 

22i 

February  , 

w.s.w. 

N.N.W. 

+    90 

g.    8.  40 
14.    8.45 
i5.  21.  5o 
18.    2.  5o 
25.    8.45 
27.    0.    0 

+  36o 

-  36o 
+  720 
+  36o 
+  36o 

-  36o 

1 170 

July 

S.S.E. 

W.N.W. 

+  j35 

ig.  21.    0 
24.    0.    0 
24.    2.  5o 
26.    7.45 

I.    2.40 

+   720 

-  36o 

-  36o 

-  36o 

-  36o 

March  . .  . 

N.N.W. 

N.E. 

+   67i 

3.    0.    0 

3.  S.  40 

4.  0.    0 
4.    8.  40 

i5.    2.45 
16.  21.    5 

-  36o 

-  720 

—  360 
+  36o 

—  36o 
+   720 

652i 

I.  21.    0 
3.    0.    0 
5.    0.    0 
5.    2.  3o 
14.    3.    0 
14.  21.  10 

+   720 
+  36o 
+  36o 

-  720 
+  720 

-  36o 

495 

17.    0.    0 

+  36o 

i5.    3.    0 

-  36o 

23.    0.    0 

+  36o 

1 5.    8.3o 

-  36o 

26.    8.  5o 

—   720 

17.    0.    0 

-  36o 

27.    8.    5 

-  36o 

17.    7.  i5 

+  36o 

3i.    8.40 

+  36o 

20.  10.    0 

21.  0.    0 

+  36o 
-  36o 

April  .... 

N.E. 

S.W. 

—  180 

6.    0.    0 

S.    2.  00 

-  36o 

—  36o 

2g.    0.    0 

+   36o 

8.21.    0 
II.     2.5o 

+  36o 
+  36o 

August. . . 

W.N.W. 

N.N.W. 

+  45 

1.    0.    0 
1 .    1 .  5o 

—  720 

-  36o 

1 3.    0.    0 

-  36o 

2.    8.  i5 

+  36o 

14.    8.45 

+  36o 

180 

12.    0.    0 

-  36o 

1 5.    7.45 

+  36o 

12.    8.  10 

+  36o 

l5.21.    0 

—  36o 

17.21.    0 

—  36o 

io35 

21.21.    0 

+  36o 

18.  21.    0 

-  35o 

23.    1.40 

-  36o 

21.    0.    0 

-  36o 

27.  21.  10 

+  36o 

23.    0.    0 

-  36o 

28.    0.    0 

-  36o 

23.    9.  5o|+  36o 

28.    0.    0 

+   720 

May 

S.W. 

S.E. 

+  270 

1.21.    0 

-  36o 

3.21.    0 

+   36o 

8.  21.  10 

-  36o 

September 

N.N.W. 

E.N.E. 

+  90 

4.    0.    0 

-  36o 

10.    2.55 

+  36o 

6.    0.    0 

+   36o 

11.    2.  5o 

+  36o 

6.  21.  10 

-  36o 

i3.    0.    0 

+  36o 

2430 

14.    9.40 

+  36o 

1 5.    7.45 
21.    0.    0 

+  36o 
—  720 

14.  21.  10 

18.    0.    0 

-  36o 
+  720 

1170 

23.    2.  40 

+  36o 

i8.    8.10 

+  36o 

25.  21.  10 

+   720 

20.    0.    0 

-  36o 

3o.    8.  40 

+  36o 

21.    0.    0 

+  36o 

3i.    0.    0 

+  36o 

22.    8.20 

—   36o 

The  sign  +  implies  that  the  change  in  the  direction  of  the  wind  has  taken  place  in  the  order  N.,  E.,  S.,  W.,  N.,  &c.,  or  in  direct  motion  ;  the  sign  -  implies 

that  the  change  has  taken  place  in  the  order  N.,  W.,  S.,  E.,  N.,  &c.,  or  in  retrograde  motion. 

The  times  of  shifts  of  the  recording  pencil,  as  given  above,  refer  to  the  shifts  made  by   hand,  when,  by  the  turning  of  the  vane,  the  trace  tends  to  travel  or 

has  travelled  out  of  range. 

AT  TiiK  RoYAi,  Observatory,  GREENWicn,  in  the  Year  1881. 


(Ixvii) 


AnsTiivcT  of  the  Ciiangks  of  the  Dikection  of  the  Wind,  as  derived  from  the  Records  of  Osler's  Anemometer — cone 

uded. 

Direction  of  the 

Times 

Monthly  Excess 

Direction  of  the 

Times 

of  Shifts 

of  the 

Monthly  Excess 

i8Si, 

Wind. 

Apparent 

of  Shifts 
of  the 

Amount 
of 

of  Motion. 

1S81, 

Wind. 

Apparent 

Amount 
of 

of  Motion. 

At 
beginning 

Month. 

beginning 

At 

Motion. 

Recording 

Motion. 

Direct. 

Retro- 

Month. 

At 
end  of 

Motion. 

Recording 

Motion. 

Direct     ^'*™- 

Month. 

Month. 

Pencil. 

grade. 

Month. 

Month. 

Pencil. 

grade. 

0 

d       h     m 

0 

0 

0 

0 

d      li      m 

0 

0 

0 

Septi'iiiber 

25.     0.     0 

+  36o 

November 

S.E. 

S.S.E. 

-337i 

2.     2.  5o 

—  36o 

— ront. 

27.  21.     0 

+  36o 

3.    g.  i5 
1 0.    0.  3o 

+  36o 
+  36o 

382i 

October  .  . 

E.X.E. 

S.E. 

+  67i 

2.  8.  5o 

3.  2.  45 

+  36o 
-  36o 

18.    0.    0 

4-  36o 

17.    0.    0 

+  36o 

December 

'  S.S.E. 

s.s.w. 

+  45 

6.  2  I.    0 

+  36o 

20.    0.    0 
20.    g.  45 

-  36o 
+  36o 

787A 

g.    8.  45 
10.    0.    0 

+  36o 
-  36o 

400 

21.  21.  i5 

+  36o 

l3.    g.  10 

+  360 

3o.  21.    5 

-  36o 

21.21.    0 

-  36o 

3i.    0.    0 

+  360 

The  sign  +  impUes  that  the  chansje  in  the  direction  of  the  wind  has  taken  place  in  the  order  N.,  E.,  S.,  W.,  N.,  &c.,  or  in  direct  motion  •  the  sign  -  implies 

that  the  change  has  talcen  place  in  the  order  N.,  W.,  S.,  E.,  N.,  &c.,  or  in  retrograde  motion. 

The  times  of  shifts  of  the  recording  pencil,  as  given  above,  refer  to  the  shifts  made  by  hand,  when,  by  the  turning  of  the  vane,  the  trace  tends  to  travel  or         1 

has  travelled  out  of  range. 

The  whole  excess  of  direct  motion  for  the  year  was  4gg5°. 

The  revolution-counter  which  is  attached  to  the  vertical  spindle  of  the  vane,  whose  readings  increase  with  change  of  direction  of 

the  wind  in  direct  motion,  and  decrease  with  change  of  direction  in  retrogi-ade  motion,  gave  the  following  readings  : 

On  1880,  December  3 1 ".  12''       ..          ..          ..          ..          35"i' 

On  1 881,  December  31''.  12''        ..          ..          ..          ..          ..          ..          .,          ..          ..      4g*o 

Implying  an  excess  of  direct  motion,  during  the  year,  of  i3-g  revolutions,  or  5004°. 

12 


(Ixviii) 


Horizontal  Movement  of  the  An:,  and  Ei,ecti;ical  Potential  uf  the  Atmosphere, 


JIean  Houhly  Mkasirks 

of  the  HouizONT.VL  Movement  of  the  Aik  iu 

each  Month,  and  Greatest 

and  Least  Holt.ly 

Measures,  as  derived  from 

the  Records  of  Robinso.n\s  Anemo.metek. 

i 

1881. 

Hour  ending 

Mean  for 
the  Vear. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September 

October. 

November 

December. 

h 

Miles. 

Miles. 

Miles. 

Miles. 

Miles. 

Miles. 

Miles. 

Miles. 

Miles. 

Miles. 

Miles. 

Miles. 

Miles. 

I  a.m. 

IO-6 

11  -9 

12-9 

12-4 

9-5 

7-2 

8-6 

lo'g 

7-3 

10 -o 

14-6 

12  •! 

107 

2  a.m. 

lO  -2 

II  -2 

12 '9 

12-4 

8-8 

6-9 

8-5 

1  1   -2 

6-9 

10  -5 

14-3 

12  '1 

10 -5 

3  a.m. 

9-9 

II  -5 

12  -Q 

12-9 

9-0 

7-0 

8-4 

107 

7-2 

10  "9 

14-1 

11  -6 

10 '5 

4  a.m. 

lOM 

12  M 

12  -5 

II  7 

9*3 

7-1 

87 

10 -6 

6-9 

10  -2 

1 3 '9 

107 

10  '3 

5  a.m. 

9  "9 

12-4 

12  -3 

II  -6 

8-9 

7  7 

9-2 

10  -3 

6-9 

10  -2 

14-6 

II  -1 

10-4 

6  a.m. 

10-2 

12  '2 

12  -1 

II  -8 

9'^ 

7-6 

8-3 

10  M 

7-2 

10  "5 

14*0 

10-4 

10 -3 

7  a.m. 

10  •! 

12-4 

12  -I 

12  -2 

9-9 

8-2 

9-5 

10-6 

67 

10  -g 

i5"o 

11  -I 

107 

8  a.m. 

9  7 

12-4 

12-3 

i3-6 

11  •! 

8-9 

10  '3 

II    I 

7-4 

1 1  -3 

14-9 

1 1  '5 

II  -2 

9  a.m. 

9-6 

12-8 

12-8 

H7 

12    5 

9-8 

107 

12-4 

7-5 

12-4 

l5*2 

12  '0 

11  -g 

10  a.m. 

9-1 

i3-4 

i3-3 

157 

127 

10 -g 

10-4 

10 -3 

8-1 

1 3  "5 

10  -6 

11  -8 

12-3 

1 1  a.m. 

lo-i 

14-1 

lOM 

17-2 

14-5 

I  I  •! 

II    2 

i3  7 

8-5 

lo-i 

16  -o 

i3"i 

i3-3 

Noon. 

II  -3 

14-9 

.6-4 

17-9 

14-3 

1 1  '6 

11  -8 

1 5  'o 

9-2 

16 -2 

17-0 

12-9 

14  'O 

1  p.m. 

II  -o 

14-5 

16  'O 

i8-5 

10  -I 

11  -9 

II  -8 

1 5  'o 

8-6 

i6-i 

167 

i3  '5 

14  -I 

2  p.m. 

12  "2 

1 5  "3 

10  -8 

i8-i 

i5-6 

12  "1 

12-9 

10  '5 

10  "O 

16 -6 

17-1 

14-3 

.4-6 

3  p.m. 

II  -g 

i5  -o 

107 

18  "3 

i5  '5 

12  "2 

i3-2 

i5-i 

9-9 

17-0 

16 -3 

14-1 

14-5 

4  p.m. 

II  7 

1 5  'o 

16 -2 

i8-.') 

16  '3 

12  -5 

13-9 

14-6 

10  "o 

16 -5 

i5  •! 

14  "O 

14  '5 

5  p.m. 

II  7 

1 3  "9 

i6  -3 

187 

1 5 -3 

II  -9 

i3-8 

14-6 

9-4 

•4-4 

14-4 

12  -6 

i3  "g 

6  ]).m. 

12  -O 

i3  "5 

i5  •! 

17-5 

14-6 

12  -2 

i3  -2 

14-1 

9 '2 

i3  -5 

14  'O 

12-5 

i3-4 

7  i).m. 

1 1  -3 

i3-6 

14-5 

10  "2 

i3-2 

10 -6 

l3  M 

127 

8-6 

12  -2 

14  •6 

12  -3 

127 

8  p.m. 

II  -4 

12-9 

14  'O 

14-2 

II  -6 

9-8 

12  '0 

12  -2 

g-o 

12  -o 

i5-3 

i3-4 

12  -3 

9  P-u>- 

IO-8 

12  -o 

i3-8 

i3-8 

10-2 

8-3 

107 

12  -6 

8-0 

12  -I 

14-4 

i3  •! 

117 

lo  p.m. 

lO  M 

II  7 

|3  '4 

i3'3 

10  'O 

7-8 

9-9 

12-4 

7-8 

II  "2 

14-8 

12  -3 

II  -2 

1 1  p.m. 

10-4 

II  -3 

137 

i3  "3 

9  "4 

8-2 

9-8 

II  -6 

7 '4 

117 

14-6 

12  '5 

11    2 

Midnight. 

IO-6 

II  -3 

i3  -6 

.3-4 

9  "4 

7-9 

9-0 

II  -4 

7-3 

10 -8 

14-5 

12-5 

1  1  'O 

Means 

107 

1 3  "o 

14  -o 

14-9 

1 1-9 

9-6 

10-8 

12-6 

8-1 

12-8 

i5  "o 

12-4 

12  -I 

Greatest  Hourly  1 
Measures       -  J 

47 

52 

42 

42 

33 

3o 

29 

33 

26 

61 

53 

5o 

Least       Hourly  "1 
Measures       -  / 

0 

0 

0 

I 

0 

0 

0 

0 

0               0 

0 

0 

AT    THK    IvOYAL    OBSERVATORY,    GREENWICH,    IN'    THC    YeAR    18S1. 


(Ixix) 


JlKAN 

Electrical  Potkntial  of  the  Atmositieke,  derived  from  Thomson's  Electuometeu,  for  cacli  Civil 

J.\Y,  as  deduced 

from  Twenty 

-I'OUu  Hourly  Measuees  of  Ordinates 

of  the  Photographic 

Rcgi.stor 

on  that  Day. 

(The  scale  employed  is  ai 

bitrary  ;  the  zero  reading  is  lo- 

000,  and  numbers  g 

■eater  than 

lo'ooo  indicate  positive  potential 

) 

1881. 

Days  of 
tlie  Month. 

January. 

February. 

March. 

April. 

Jlay. 

Juue. 

July. 

August. 

September. 

October. 

November. 

December. 

1 

10  -655 

10  -436 

10-196 

10-237 

10  -2g3 

10  -169 

10  -404 

10-297 

10-274 

10  -33o 

10  -117 

2 

10  "336 

10  -513 

10  -039 

10  -127 

10-387 

10  -14S 

10  -075 

10-217 

10  -299 

10  -649 

10  -263 

'^ 

lo  '41 5 

10-082 

10-437 

10-224 

10  -3o6 

9-993 

10-352 

10-244 

10-260 

10  -264 

10-272 

10  -396 

4 

10 -060 

10  -160 

9-992 

10-281 

10-220 

io-2o3 

10-267 

10  -307 

10  -375 

10  -263 

1 0  -049 

10  -272 

0 

io-3i3 

9-950 

10  -o35 

10 -335 

10  -372 

10 -083 

10-289 

10  -389 

10-284 

10-547 

10  -101 

10  -146 

6 

10  -345 

10-411 

10  -112 

10  -3o5 

10-224 

9-443 

9-720 

10-268 

io-i56 

10-413 

10  -141 

10-196 

7 

10-464 

10  -3i3 

10  -086 

10  -319 

10-194 

10  -243 

10-348 

10-387 

10  -1 33 

10  -3o3 

8 

10-145 

10-184 

10-292 

1 0  -333 

10-186 

10  -063 

10  -134 

9  79° 

10-059 

10  -621 

9 

10  -622 

10-227 

10  -140 

10  -3 10 

10  -338 

10-I65 

10-278 

10  -036 

10-277 

10-290 

10  -loo 

10 

10  -jog 

IO-l32 

10  -no 

10 -385 

10  -309 

10  -260 

10  -357 

10-164 

10-453 

io-i5o 

10  -310 

1 1 

10-478 

10-177 

10  -208 

10-270 

10-386 

10-342 

io-io5 

10  -I  89 

10  -1 10 

10  -208 

12 

10-452 

10-546 

10 -258 

10-341 

10  -o65 

10  -191 

10  -079 

9-947 

lo 

10  -4S0 

10  -229 

10-284 

10-168 

10-272 

10-249 

1 0  -334 

10  -i53 

10-088 

IO-312 

14 

10-219 

io-3o8 

10-243 

10-262 

10  -139 

10-426 

io-3i8 

10-418 

10  -072 

10  -384 

10 

IO-380 

10-346 

10-123 

9-845 

10  -157 

10-223 

1 0  -443 

10-igi 

10  -ii5 

9 '984 

16 

10  -409 

10-397 

10-298 

9-975 

10  -345 

10-172 

10-398 

10  -214 

10  -098 

9 '998 

17 

io-3oo 

10-179 

10 -233 

10  -270 

10  -io3 

io-3i6 

9"959 

10-442 

10-329 

9-981 

18 

10-267 

10  -393 

10  -061 

10  -igo 

10  -o52 

10  -372 

10  -201 

10-127 

10-408 

10-296 

'9 

1 0  - 1 04 

10-321 

10-177 

10-201 

10  -252 

10  -ogo 

10  -210 

10  -295 

10  -260 

10-445 

20 

9-825 

10  -334 

10  -3oi 

10-247 

10  -193 

10  -064 

10-414 

10  -259 

10  -127 

io-i36 

21 

9-815 

10-208 

10  -319 

10  -227 

10-132 

10  -002 

10  -350 

10-122 

io-23o 

10-497 

22 

10  -396 

10-374 

10  •145 

10-217 

10  -201 

10  -298 

10  -463 

10  -1 10 

10-415 

10  -624 

25 

10 -252 

10-236 

10  -057 

10-062 

10-078 

10  -327 

10  -252 

io-ii8 

10  -400 

10  -295 

24 

10 -388 

10-188 

10  -23i 

10  -220 

10  -3o3 

10-418 

10  -390 

10-114 

10-269 

10  -349 

25 

10  -317 

10-287 

io-i58 

io-25i 

10*198 

10  -264 

10-239 

10  -201 

10  -070 

10  -241 

26 

10  -463 

10-160 

9-825 

9-889 

10  -456 

10  -1 55 

10  -253 

10-197 

10  -464 

10  -244 

10  -047 

27 

10-419 

10 -382 

10  -176 

9-965 

10  -411 

10-186 

10 -31 1 

10  -3oo 

10-470 

10  -oqg 

28 

10-474 

10-414 

10  -i55 

10-025 

10  -359 

lo  -407 

10  -240 

10  -5i6 

10-172 

10-177 

29 

10  -265 

10  -206 

10-085 

10  -340 

10  -106 

10 -083 

10  -375 

10-062 

10  -548 

10  -146 

3o 

10  -416 

10  -170 

10  -324 

10-445 

10-379 

10-094 

1 0  -345 

10  -743 

1 0  -306 

10 -103 

01 

10  -275 

I0-35I 

io-i37 

10-458 

10  -6i5 

10-106 

Means     - 

10-468 

10 -256 

10  -265 

lo  -21 1 

10-200 

10-199 

10  -23l 

10-273 

10  -234 

10 -350 

10 -225 

10  -232 

The  mean  of  the  tw 

elve  month] 

y  values  is 

0-262. 

(Ixx) 


Electrical  Potential  dp  the  Atmosphere,  and  Amount  of  Rain, 


MoNrilLY 

Mkan  E 

LECTRICAl 

PoTi-.NTiAi,  of  the  Atmospiikke,  derived  from 

Thomson's  Electrometek,  at  every 

Horn 

of  the  D 

.\Y,  as  deduceil  from  the  Piiotocrai'iiic  Records. 

(Tl 

le  scale  omplovpil  is 

arbitrary 

the  zero 

readinrj  is  lo'ooo,  and  numbers  greater 

than  lo-ooo  indicate  positive 

potential. 

) 

Hour, 
Greenwich 
Mean  Solar 
Time  (Civil 
reckoning). 

l88l. 

Yearly 
Means. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November 

December. 

Mi.lni-lit 

10-447 

10-274 

10  -340 

1 0  -306 

10  -342 

10  -329 

10  -362 

10  -445 

10  -307 

10-414 

10  -245 

10-237 

10-337 

i''.  n.iii. 

lo  "446 

10  -259 

10  -349 

10-288 

10  -347 

10  -354 

10-289 

10  -415 

10-291 

10  -396 

10-217 

10-225 

10-323 

2         V 

10-440 

10-219 

10  -3o2 

10-279 

10-328 

10  -343 

to  -270 

10  -381 

10-263 

1 0  -336 

10-190 

10-192 

10-290 

■5               !) 

10-421 

10-200 

10  -3o3 

10-234 

10-294 

10  -276 

10  -296 

10-359 

10  -240 

1 0  -33 1 

10-165 

10-182 

10-278 

+     ,. 

10  -383 

10  -220 

10  -263 

10  -261 

10-273 

10-247 

10  -334 

10  -359 

10  -219 

10-325 

10-133 

10-164 

10  -265 

a       „ 

10  -380 

10  -227 

10  -289 

10  -209 

10  -236 

10-299 

10  -336 

10-376 

10  -201 

10  -319 

10-109 

10  -155 

10  -266 

6       „ 

10-413 

10-152 

10  -2S2 

10-271 

10-328 

10  -289 

10  -359 

10-382 

10  -201 

1 0  -3 1 0 

10-108 

10  -i32 

10  -269 

7       ,, 

10  -316 

10  -115 

10  -298 

10-271 

10  -228 

10-369 

10-411 

10  -455 

10-188 

10-282 

10-123 

10  -157 

10  -268 

8       „ 

10  -401 

10  -21  1 

10  -256 

10  -256 

10 -236 

io-3o3 

10-373 

10  -456 

10-179 

10  -290 

10  -i53 

10-132 

10-271 

9       .. 

10  -415 

10  -200 

10  -229 

10-166 

10  -237 

10-184 

1 0  -.3oo 

10-369 

10  -i5i 

10  -255 

10  -178 

10-169 

10 -238 

10        ., 

10  -436 

10  -207 

1 0  - 1 75 

10-121 

10  -137 

10  -107 

10  -187 

10  -245 

10-111 

10  -200 

10  -226 

10  -iSg 

10-198 

I  I        ., 

10-449 

10-278 

10  -i5o 

10  -064 

9  -996 

10  -078 

10  -099 

IO-212 

10-147 

10  -283 

10  -257 

10  -211 

10-185 

Xoon 

10  ■4-4 

10-278 

10  -224 

10  -loi 

10  -059 

10 -035 

10-067 

10  -224 

10-178 

10  -308 

10-280 

10  -207 

10  -207 

i''.  p.m. 

10  -466 

10  -21)3 

1 0  •  2  43 

10  "099 

10  -oio 

10  -064 

10-073 

10  -207 

IO-2l8 

10-341 

10-286 

10  -292 

10  -216 

2          „ 

10-482 

10  "ooo 

10  -23- 

10  -092 

10-052 

10  -o36 

10-ogi 

10-144 

10-247 

10  -329 

10  -282 

10  -270 

10  '2  l3 

■^     V 

10  -475 

10-338 

10  -176 

1 0  -o65 

10  -037 

10  -000 

9  -985 

10  -092 

10  -227 

10  -354 

10-228 

10-281 

10  -18S 

4       •' 

10  -024 

10  -373 

10  -242 

1 0  -093 

10  -013 

10  -060 

10  -070 

9-860 

10  -230 

10  -398 

10-280 

10  -304 

10  -204 

5       ., 

1 0  \)3g 

10  -303 

10  -20.') 

10-146 

10  -061 

10  -076 

10  -089 

10  -oo5 

10-227 

10 -383 

10  -276 

1 0  -33 1 

10  -220 

6       ., 

10-542 

10  -3i3 

1 0  •  1 55 

10-190 

10  -082 

10 -088 

10-091 

10  -o55 

10-183 

10  -373 

10  -290 

10 -356 

10  -227 

7       ,, 

1 0  -6 1 J 

10  -332 

10  -200 

10-247 

10-212 

10-178 

10-086 

10  -2  19 

10  -3i3 

1 0  -3oo 

10  -302 

10  -337 

10 -283 

3       „ 

10  -503 

1 0  -339 

10-346 

1 0  -3o8 

10  -262 

10  -2o3 

10-217 

10 -238 

10 -.355 

10-428 

10-293 

10  -267 

10  -32  1 

9       » 

10 -.-.47 

10  -240 

10  -367 

1 0  -009 

10  -346 

10  -245 

10-346 

10-262 

10 -333 

10  -506 

10-272 

10-262 

10 -336 

lO        „ 

10 -.-,37 

io-2o3 

1 0  -359 

10  -326 

10-344 

10-227 

10-412 

10 -38 1 

10-317 

10  -489 

10 -252 

IO-256 

10-342 

1 1        ,. 

10-471 

10 -183 

10  -331 

1 0  -3 1 9 

10-329 

10-374 

10-411 

10  -422 

10-281 

10-441 

10-245 

10  -229 

10  -336 

Means 

10  -46s 

10  -256 

10  -265 

10-211 

10  -200 

10-199 

io-23i 

10-273 

10  -234 

10  -35o 

10  -225 

10  -232 

10  -26: 

Number   of  l 

Days  om-  I 
jiloycd     -  J 

1  1 

26 

3i 

29 

3i 

23 

29 

3o 

27 

20 

29 

3i 

AT  TJ1I-;  RuVAL  OjKEuvAToiiy,  Gkeenwil'ji,  in  tue  Yeah  1861. 


(Ixxi) 


Amount  op  Rain  collected  in  each  Month  op  the  Year  i8Hi. 


Number 

Monthly  Amount  of  Rain  collected  in  each  Gauge. 

1R8I, 

MONTH. 

of 
Rainy 

Self- 
registering 
Gauge  of 
Osier's 
Anemometer. 

Second 

GaiiL'u  at 

Osier's 

On  the  Roof 
of  the 

On  Ihe  Roof 
of  the 

On  the  Roof 

of  the 
Photogi'aphic 

Gauges  p 

irtly  sunlc  in  the  ground. 

Days. 

Anemometer. 

Octagon  Room. 

Observatory. 

Thermouieter 
Shecl. 

Xo.  1. 

Xo.  2. 

No.  3. 

Xo.  4. 

No.  a. 

Xo.  6. 

No.  7. 

No.  8. 

January 

9 

0708 

0760 

1  -034 

I  -067 

1  -i5o 

1  -663 

1  -348 

in. 

18 

1  "loo 

1-34+ 

I  -228 

I  -792 
I  -407 

0  '461 

1  -241 
I  -649 
I  -842 

I  -954 
I  -504 

2-367 
I  -701 

2-446 
1  -835 

■>  •-' 

March 

1 1 

1  '140 

1  -690 
0-480 
I  -363 
1  -630 
I  -980 

8 

0-298 
0  "875 

0  •360 

]\[ay 

i3 

0  "955 

1  -396 

1  -724 
1-992 

I  -542 

1  -837 

2  -072 

1-611 

9 
12 

I  '202 

I  -863 
2-137 

July 

I  -538 

1  -574 

2  -048 

17 

2  702 

2  -943 

3-342 

3-589 

3-783 

3-888 

3  -732 

3-749 

September 

i5 

I  '525 

I  -583 

2  -017 
2  -425 

J  797 
2-107 

2-128 
2  -692 
2  -127 
2-380 

2  -188 
2711 

2  -265 
2  -495 

2  -108 

i3 

2  -305 

2  -690 
2-289 
2  -450 

16 

0-988 

I  -250 

I  -007 
I  -376 

1  -413 

I  -822 

2  072 

December 

:5 

2   272 
2  -428 

1 56 

i5  -382 

16  -634 

20  -133 

22  -102 

24-391 

25-725 

23  -g53 

r  above  the 

}■■ 

ft.     in. 

ft.    in. 

ft.    in. 

ft.    in. 

ft.    in. 

ft.  in. 

ft.  in. 

ft.  in 

Height  of          ground. 

5o.  8 

00.  8 

38.4 

21.9 

10.  0 

0.  D 

0.0 

0.5 

Surface        above  mean 

}■■ 

tt.  111. 

fl.     in. 

ft,    in. 

ft.    in. 

ft.    ill. 

ft.    in. 

ft.    in. 

ft.    in. 

[^  sea  level. 

2o5.  6 

2o5.  6 

193.  2 

176.7 

164.   ID 

155.3 

155.3 

i55.  3 

ROYAL  OBSERVATORY,  GREENWICH. 


OBSERVATIONS 


LUMINOUS    METEORS. 


1881. 


GREEX\7icn  Magnetic Ai-  and  Meteorological  Observation's,  1881. 


(Ixxiv) 


Observations  of  Litminous  Meteors, 


Month  and  Day, 
i8Si. 


Greenwich 
Mean  Solar  Time. 


Apparent  Size 

of  Meteor  in 

Star-Magnitudes. 


Colour 
of  Meteor. 


Duration 

of  Meteor  in 

Seconds  of  Time. 


Appearance 

and  Duration 

of  Train. 


Length  of 
Meteor's 
I       Path 
in  Degrees. 


No.  for 
Refer- 
ence. 


March 

Juno 
AuGfust 


Aucrnsl  1 8 

August  2  I 

August  24 

August  26 

Augu.st  27 

Septcmbor  3 

S(iJteuil)er  1 8 

SeptenilxT  i  g 

October  6 

October  14 

October  1 7 


g.  22.34 

g.  4g.  26 


g.41.  10 
9.  5i.53 
o.  2.21 
o.  3.  40 
o.  9.  35 
o.  23.     I 

o.  40.  47 
o.  41.  I  I 

o.  48.  33 
o.  04.    I 

0.  57. 

1.  4.  10 

I.  4.20 

I.    9.56 

I.  10.  01 
I.  2g.  2g 
I.  3o.  29 
1.36.36 
I.  37.  10 
1.48.56 

1.  5i.  20 

2.  3.07 
2.  24.  55 
2.  34.  3i 
2.  45.  35 
2.  40.  57 
2.  49.  32 

2.  58.  3o 

3.  4.  20 
3.  10.  25 

9.  16.  ± 
9.  1 7.  5o 

8.  5o.  + 


8. 

25. 

10. 

44. 

10. 

07. 

3o 

II. 

3i. 

0 

8 

52. 

45 

9- 

37. 

35 

8. 

23. 

J7 

7 

45. 

9 

38. 

20 

9 

18 

3o 

10 

6 

9. 14.42 


N. 

J. 
X. 
J. 
J. 
J. 
J. 
J. 
N. 
J. 
N. 
H. 
N. 
N. 
N. 

J. 

J. 

N. 

J. 

N. 
N.,  J. 

N. 

N. 
N.,  J. 

N. 

N. 

J. 

N. 

N. 

N. 

N. 

H. 
N. 


II. 
H. 
H. 

N. 

N. 

N. 

N. 

II. 

N. 

H. 

N. 

N. 
G. 


Jupiter 


>  I 

>  1 


Arcturus 
>  1 


>  Venus 


>  1 

>  I 

3 


Bluish-white 
White 

White 

Bluish-white 

White 
Bluish-white 
Bluish-white 

White 

Bri<;ht  Yellow 

"White 

White 
Bluish-white 

\Miite 

White 
Bluish-white 
Bluish-white 

White 

White 

Wliite 

White 
Iihiish-white 

Wliite 
Bluish-white 

White 

White 

White 

White 

White 
Bluish-white 

WMiite 

White 

White 

White 

Bluish-white 
White 

Bluish-white 

Bluish-white 

White 
Bluish-white 

White 

White 

White 

White 

Bluish-white 

While 

White 

Blue 

White 
Bluish-white 


0-6 


0-4 


0-5 
0-5 


0-4 
1  '5 
o'5 
o'5 
0-4 
0-6 
0-4 

0-5 
0-5 


0-7 
0-5 


0-5 


I  + 
0-5 
0-5 


0-7 


0-5 


0-4 

0-5 

o"5 

1-5 

o"5 
o"5 


Slight 
None 


Fine 
Tr.aiu 
None 
None 
None 
None 
None 
Train 
None 
None 

None 
Train 
Train 

None 
None 
Train 
.Slight 
Train 
None 
None 
Train 
Slight 
Slight 
Train 
None 
Fine 
Train 
Slight 
Slight 

Splendid 
Train 


None 
None 
None 
Train 

Train 

Train 

None 

Slight 

None 

Fine 

None 
None 


3o 


20  + 

7 
i5 


AT  TUB  Royal  Observatory,  Oreexwioh,  in  the  Yeai;   I.S81.  (Ixxv) 


-J 

No.  for 
Refer- 
ence. 


Path  of  Meteor  through  the  Stars. 


24 
25 
26 

27 
28 
29 
3o 
3i 

32 

33 

34 
35 

36 

37 
38 
39 

40 

4' 
42 
43 

44 
45 
46 

47 

48 
49 


Shot  from  a  point  near  $  Leonis  do^vnwards,  inclining  to  right. 

Shot  from  a  point  to  right  of  j9  Persei  to  a  point  midway  between  y  and  /S  Trianguli. 

From  direction  of  Arctunis  towards  1^  Bootis. 

Appeared  a  little  above  a  Ursa^  Majoris  and  disappeared  to  the  left  of  and  above  3  Ursae  Majoris. 

Appeared  about  10°  above  Capolla,  and  pursued  a  path  parallel  to  Capella  and  ,9  Auriga?,  moving  from  direction  of  7  Persei. 
Appeared  midway  between  jS  Ursa;  Minoris  and  k  Draconis,  passed  beneath  a  Draconis,  and  disiippeareil  a  little  alwve  r,  Ursaj  Majoris. 
Appeared  midway  between  ,3  UrsiE  Minoris  and  k  Draconis,  passed  beneath  a  Draconis,  and  disappeared  a  little  above  -1)  Urs;E 
Appeared  below  l  Cassiopeia^  .and  fell  slantingly  towards  north.  [Majoris  (path  similar  to  that  of  preceding  meteor). 

Appeared  a  little  above  Capella,  disappeared  a  little  below  |S  AurigaB. 

Appeared  near  Z,  Aquil.-e  and  shot  vertically  downwards,  disappearing  before  reaching  the  horizon. 
Passed  lo'  below  a  Arietis,  moving  from  direction  of  a  Persei. 
Shot  from  near  Polaris  and  disappeared  near  a  Ursa;  Majoris. 
Moved  towards  j3  UrsiB  Majoris  I'rom  direction  of  Perseus. 
From  direction  of  a.  Persei  shot  across  e  Cassiopeise. 

From  direction  of  Perseus  passed  at  angle  of  45*^  between  Jujnter  and  Saturn. 
Passed  across  a  Andromedae  towards  a  Pegasi. 

From  a  point  about  1°  to  right  of  centre  of  line  joining  a  and  y  Persei,  moved  towards  y  Andromedae.     [Mr.  Hugo   describes 
the  meteor  as  having  "  shot  from  direction  of  a  point  midway  between  a  and  y  Persei,  towards  a  point  about   2"  below 
Appeared  midway  between  Polaris  and  a  Ursae  Majoris,  disappearing  to  the  right  of  a  Ursae  Majoris.  [7  Andromeda. "] 

Appeared  .about  1 2°  above,  and  disappeared  a  little  to  right  of  Jupiter. 

Passed  across  7  Pegasi  at  right  angles  to  line  joining  7  and  ^  Pegasi  from  direction  of  Perseus.     [Mr.  Hugo  describes  the  meteor 
Appeared  above  a  Ursa;  Majoris  and  passed  between  7  and  8  UrsiB  Majoris.  [as  having  "  shot  from  direction  of  7  Andromedae 

Passed  between  a  and  7  Cassiopeia,  moving  from  direction  of  7  Andromedae.  ftowards  7  Pegasi."] 

From  direction  of  r/  Ursre  Majoris  moved  on  path  parallel  to  c  and  ^  Ursa;  Majoris. 
From  direction  of  S  Ursae  Majoris  fell  northwards  at  right  angles  to  8  and  c  Ursa;  Majoris. 
Fell  verticall}'  about  i5°  to  right  of  Saturn. 

From  a  point  about  4°  below  and  to  left  of  Jupiter  fell  towards  horizon  at  an  angle  of  40°  (moving  to  right). 
From  a  point  about  2°  to  left  of  7  Cassiopeia;  moved  northwards  at  right  angles  to  line  joining  7  and  |3  Cassiopeife. 
Appeared  lo"  above  l,  and  ij  Urs»  Majoris,  and  moved  westwards  parallel  to  line  joining  those  stars. 
Appeared  a  little  to  right  of  a  Ursie  ilajoris,  and  disappeared  near  but  below  ^  Ursa^  !Majoris. 

Appeared  about  i5°  to  left  of  •/;  Urs;e  Majoris,  and   fell  to   left   at  an  angle  of  45°  towards  horizon,  moving  from  direction  of 
Passed  midway  between  r;  Draconis  and  ij  Ursos  Majoris,  moving  from  direction  of  /S  Ursa;  Minoris.  [ij  Draconis. 

Passed  almost  midway  between  7  Draconis  and  a  Lyr;e,  and   nearly  at  right  angles  to  line  joining  7  and  /S  Draconis,  moving 
Appeared  about  i5°  below  5  Ursse  Majoris,  moving  at  angle  of  45°  to  left,  from  direction  of  S  Ursas  Majoris.  [downwards. 

P.ossed  near  (3  Urs»  Minoris  to  a  point  a  few  degrees  above  PoLaris,  when  it  burst,  showing  a  bright  blue  colour. 
Moved  from  direction  of  X  Aquike  towards  ,  Ophiuchi. 

From  direction  of  7  Bootis  shot  vertically  downwards,  nearly  bisecting  line  joining  a  Canum  Venaticorum  and  Arcturus. 

From  direction  of  a  Cassiopeije  passed  1°  to  right  of  ^  Andromedae. 

From  direction  of  a  Cygni  passed  a  little  above  ?  Cygni. 

From  direction  of  /?  Ursae  Minoris  shot  1°  to  right  of  5  Urs£B  Majoris. 

Fell  vertically  from  a  point  nearly  midway  between  S  and  5  Herculis  to  /j  Herculis. 

From  direction  of  a  point  midway  between  Polaris  and  7  Cephei  disappeared  at  S  Persei. 

From  direction  of  a  point  nearly  midway  between  Polaris  and  ^  Ursa;  Minoris  passed  across  5  Ursae  Majoris. 

Moving  from  direction  of  i  Ursa;  Minoris,  passed  midway  between  Polaris  and  a  Ursa;  Majoris  across  a  .space  in  which  no  stars 

[could  be  seen. 
Shot  from  a.  Lyrse  in  continuation  of  a  line  joining  a  Lyr®  and  a  point  2°  to  right  of  5  Cygni. 

Passed  midway  between  a  Lyrse  and  y  Draconis,  moving  from  dii'ection  of  a  point  between  7  and  >j  Cygni. 

Moving  from  direction  of  Polaris  towards  a  point  about  5°  to  right  of  a  Ursas  Majoris. 

Fell  nearly  vertically,  passing  midway  between  /3  and  jj  Draconis  and  close  to  t  Herculis, 

From  a  point  near  /S  Ursse  Majoris  moved  towards  x  UrssE  Majoris. 
Appeared  near  e  Cassiopeiag,  moved  in  direction  of  a  Cephei. 


(Ixsvi) 


OBSKRVATIOXS   of    LUMIXOL'S    MlCTEOUS, 


.M.iiith  aii.l  Dav 
iS8i. 


Octobt-r  1 7 


October  1 8 


October 


October  29 

Xovember        1 7 
November        28 


December        o  i 


Ijri'enwich 
Mean  Solar  Time. 


10.  20.  o 
10.20.  O 
10.41.  '^ 
10.  5o.  10 

9.  12.  5 1 
9.  17.31 
9.  21.  23 
9.24.41 
9.49.23 

10.  7.59 

11.  3.  14 

9.  2.  20 
9.  53.  24 
9.37.  2 
9.  53.  29 
10.  6.54 

10.  5.44 


8.  52.  12 
10.  19.  i5 
10.22.47 

10.  54.  37 

1 1.  14.  10 

9.24.37 


Appareut  Size 

of  Meii'or  in 

Star-Magnitudes, 


>  1 

>  1 

>  I 

2 

3 

iucreasing  to  >  i 


Colour 
of  Meteor. 


Duration 

of  Meteor  iu 

Seconds  of  Time. 


IJluish-wliite 

Bluish-wliilo 

Bluish-white 

Blue 

Bluish-white 

White 
Bluish-white 

Yellow 
Bluish-wliite 

Ite.l 
Bluish-wliite 

Bluisli-white 
Bluish-white 

Bluish-white 
Bluish-white 

Yellowish 

Y'ellowish 

Y'ellowish 

Yellowish 

Bluish-wliite 

Rc.l 

Ked 

White 


0-6 

0-7 

0-7 

I 


O' J 
0"2 


O'O 

0-5 


OJ 

o"5 


Appearance 

and  nur,ition 

of  Train. 


Slight 

Noue 

Train 

Very  fine 

Noue 
None 
Slight 
None 
None 
Train 
Train 

None 
None 
None 
None 
Train 

Fine 

Slight 

Noue 
None 
Noue 
J'ine 
None 


Length  of 

Meteor's 

Path 

in  Desrrees. 


No.  for 
Refer-  I 
ence. 


23 

2  + 


AT   THE    RuVAl,    OliSKRVATOUV,    (JIIKKNWICII,    IN    TUK    YeAK     I  SSI.  (Ixxvii^ 


No.  for 

Refer-  I  Pnth  of  Meteor  through  the  Stars 

cnce.    i 


24 


From  a  Uraae  Miijoris,  (lisii|)|)eaf(Hl  bolwoon  y  iiiul  5  TIrs;n  Majoi'is. 

From  Aldcbnraii  to  ^  Trianjuili. 

From  direction  of  a  Aqiiila-,  passeil  iicros.':  i  Aquila;. 

Sliol  from  a  I'ers'i.  disappi'iiriiij^  bc4weeii  y  .and  ,3  Cassiopeia;. 

Moving  from  direction  of  ,3  Camolopardali  across  S  Anrlj^iB. 

From  direction  of  Polaris  sliot  between  rj  and  :  Draconis. 

Shot  from  ,3  Persei  towards  a  point  midway  l)etween  a  ami  0  Persci. 

From  5  Aiidiomed;e  moved  vertically  downwards. 

From  direction  of  1  Ceti  to  a  point  5^  to  right  of  (3  Ceti. 

Shot  from  '^  Ursie  Majoris  to  a  point  abont  2^  above  vj  Ursai  Majoris. 

From  near  >.  Tauri  passed  across  //.  Tanri. 

Shot  across  41  Arietis  towards  a  point  a  few  degrees  to  left  of  Saturn. 

Shot  across  S  Persei  from  direction  of  a  point  midway  between  a  and  j3  Cainelopardali. 

From  a  point  5°  below  0  Urs*  Majoris  towards  a  point  midway  between  a  and  /3  Ursae  Majoris. 

Jloved  from  direction  of  y  Ursce  Majoris  across  ij  Ursa;  Majoris. 

From  a  point  2°  to  right  of  a  Delphini,  disappeared  near  f  Aquiloe. 

From  direction  of  a  point  midway  between  the  Pleiades  and  Aldcbarau  to  a  point  about  20°  below  y  Ceti. 

Moving  towards  horizon,  crossing  a  line  joining  y  and  e  Cygui  at  right  angles. 

From  direction  of  a  Cephei  shot  between  j3  and  ij  Pegiisi. 

From  direction  of  a  point  3^  above  Mars  passed  near  y  Geminorum. 

Passed  1°  below  Aldebaran,  moving  from  direction  of  1  Auriga;. 

From  direction  of  /5  Tanri  passed  across  a  point  1°  above  8  Geminorum. 

From  a  point  2°  below  £  Geminorum  passed  across  y  Geminorum. 

From  a  point  about  10'  or  12°  below  /3  Cassiopeia)  moved  westward  at  an  inclination  of  40°. 


liREENWICII    MagXETICAL    AND   METEOROLOGICAL    OBSERVATIONS.    1881. 


^ 


